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The PREFACE. 


22 
HERE are tus Ends of wri- 
eig Books, which relate to the 
Jo /everal Parts of Learning : one 
o advance Leaming it ſelf; the 


\ Mt 40 n 
— 9 | 


2 SEE) other to aſſiſt Learners. 

I In Purſhance of the former, the Capaci- 
"3 ouſneſs of the Subject ig chiefly ro be ronſs- 
1 dered; and nothing is to be omitted, which 


* properly falls within the Compaſs of the 
Art or Science treated of. In purſuance 
of the latter, the Capaciticsof the Learners 
are principally to be regarded; and notice is 
to be taken, not of whatever may be known 
or done by the Art or Science treated of, 
but only of what is moſt uſeful, and with- 
al caly to be known. ko 
Beſides, Regard is to be had, as to the Ca- 
pacities principally, ſo ſecondarily to the Cir- 
cumſtances of the Joung Students. As for 
thoſe who are to make their Fortunes by 
their Learning, more Particulars are requi- 
ſite to be known, and conſequently more Pains 
are requiſite to be taken by ſuch, than by o. 
thers ; who, being born to plentiful Eſtates, 
| are by their Learning not to make, but to 
3 adorn their Fortunes already made. 
. AY And 


1 „nde PREFAME, 

5 nd there is the more Need of this di- 
ö ftint# Conſideratiop, becauſe one of the firſt 
Things Young Gentlemen become ſenſible of, 
ig this; that they are not under a Neceſſity 
7 taking Pains for their Livelihood. Which 
as ſuch an Infſuence upon them, as that 4 
they are apt noi to reliſh any Part of Learn- 1 
ing, which requires more than ordinary 4 
Pains or Application of Mind. And in- A 
deed to expett they ſhould act otherwiſe, is © 
an effeft uo other, than to expe? gray Hairs | 

pom young Heads. . e 
Wherefore, the moſt proper Method to 
make Toung Gentlemen Learned, is this; 
to teach them at firſt only ſuch Elements 
of the liberal Arts or Sciences, as are moſt 
uſeful in the common A fairs of Life, and 3 
withal moſt ealy to be known. They *% 
have a competent Apprehenſion of the Uſe- 
fulneſs of ſuch Things as occur in the com- 
mon Concerns of Life; and conſequently 
bereby that Queſtion frequently put by 
Toung Students, of what Uſe is this? will 
be anſwered afere-hand, and ſo they will 
be rendered willing to underſtand what 9 
they apprehend the Uſe of. And when 9 
they find that the Underſtanding thereof 1 
carries in it no Difficulry, then they will 1 
be alſo encouraged to proceed. And uben 
they have thus gone through, and become 
” Maſters 
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The 'F WETACE 
Maſters of the moſt uſeful and eaſy Eli. 
ments of the liberal Arts and Sciences, they 
will thereby be enabled.” with much more 
Eaſe to conquer the more difficult Parts 
of Learning, if their own Inclinations ſball 
ead them thereto hereafter,, when they are 
come to Riper Tears, and ſo can judge more 
rightly of the worth of Learning. 

On theſe Conſiderations, and with this 
View it was, that I drew up this Aſtrono- 
mical Treatiſe, and gave it the Title of the 
Young, Gentleman's Aſtronomy ; Such 
Aſtronomical Treatiſes as were afore ex- 
tant among us; either treating only of the 
Doctrine 'of the Sphere or Glie, or elſe ta- 
king in ſeveral Particulars of the other Part 
of Aſtronomy, too difficult for, and not ne- 
ceſſary to be known by Toung Gentlemen. 
It only remains to be obſerved, that 1 
ſuppoſe Toung Gentlemen to proceed regu- 
larly in their Studies, and therefore to 
have learned Arithmetick and Geometry, 
before they enter _ Aſtronomy : as alſo, 


that ſuch Particulars, as were not neceſſary 


10 my preſent Deſign, and yet ſeemed too 


material to be quite omitted; I have ad- 
ded by way of Annotations, both_in this 
Treatiſe, and the others of Chronology 


and Dialling. | 
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The INTRODUCTION. 
in his Sacred Hiſtory of fe, 
©» "$$ thc Creation, that God mage to 
My Well made Lights in the (% WhatEnds 

wide Space of Heaven, to 
give Light upon the 
Earth, and to divide the 
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Day from the Night, and to be for 
Signs and for Seaſons, and for Days 


and Tears, Gen. i. 14---18. 
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(*) So the Hebrew Word Rakiang truly ſignifies. It 
is rendered in our Engliſh Bible the Firmament, in 
Conformiry to the Septuagint Verſion. See more of 
this in my Paraphraſe on Geneſis, juſt publiſh'd, Chap. 
1. 6. and in Note (i) belonging thereto, in refe- 
rence to the Word Firmament. 


B The 


2 De InTRopucTion, 
2. The principal Way, whereby the 
$4 hoof All-wiſc Creator of the World has 
Lia rendered the Celeſtial Lights ſubſer- 
ſubſervi- vient to the fore- mentioned Ends, is 


* * by certain eſtabliſhed Laws of Motion; 


whichthey according to which, they either real: 


Were crea- 
e keen move themſelves, or at leaſt ſeem 
eipally by tO US tO move. 


Motion. What theſe Laws of Motion are, 
3- the Divine Wiſdom has not thought 
We can on- ? | 
fit to reveal unto us. Wherefore, all 


ly make 
probable that we can do, is to make probable 


Conjett- | | 
con. Conjectures concerning them. Such 


Mes con- 


en; which be poſitively affirmed of the moſt pro- 
ane, bable Conjecture, that the Celeſtial 


Eres are 


called Hy- Lights do ſo move; but only, that it 

+5 Fm is reaſonable to ſuppoſe, they move ſo, 

rather than any other Way ; and that 

upon ſuch a Suppoſition, their (F) 

Phenomena {or Appearances) may be 
rationally ſolved or explained. 

4. The Explanation of theſe Hypo- 


Aſtrono- theſes, and the Solution of the Ce- 
my, what. 8 I 
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(*) It is a Greek Word, derived from the Verb 
voni, to ſuppoſe. — 
(+) It is a Greek Word alſo, derived from the verb 


Paw, to appear. 
leſtial 
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icſtial Phenomena thereby, is what 
makes up the Science called ( A/ro- 
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rom which is a Greek Word origi- 

= nally, and denotes in that Language the 

+. Doctrine or Knowledge of the Laws, 

or of the Diſtribution and Situation of 

= the Stars, or Celeſtial Lights. 

4 There are four more remarkable 5. 
= Hypotheſes, the (+) Prolemaick, the The Co- 
= Copernican, the Tychonick, and the Hopes 
= 9em-tychonick. Of theſe the Copernt- 4% why 
3 Caan probate 


8 


(*) This Word may be derived, as to its latter 
Component, either from ονο A Law, or from vo- 
£495 4 Diſtribution, Seat, or Situation. 

(+) The Prolemaick Hypotheſis is ſo called from 
Claudius Ptolemeus, a famous Mathematician of Pelu- 
ſum in Egypt, who lived in the former Part of the 
ſecond Century after Chriſt, under the Roman Empe- 
rours Adrian and Antoninus Pius. He writ both of 
Aſtronomy and Geography; and by his Aſtronomical 
Writings was conveyed to ſucceeding Ages, the Hypo- 
thefis which goes under his Name, and which was 
generally, not to ſay univerſally, received in theſe 
Parts of the World till the Days of Copernicus. The 
Order of the Celeſtial Lights as to their Situation, ac- 
cording to this Hypotheſis, is repreſented, Fig. 2. But 
lince by the Help of Teleſcopes, the Phaſes of Venus 
and Mercury have been diſcovered, this Hypotheſis 1s 
rejected, as not conſiſtent therewith. I paſs by the 
Epicycles, and ſeveral other Particulars juſtly blame- 
able in this Hypotheſis. | 

Copernicus, who was Bornin 1473 at Thorn, a Town 


of Poliſh Pruſſia, perceiving the ſeveral Exceptions 
B 2 thas 


* 
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can is now generally received by the 
more learned in Aſtronomy, as the moſt 


probable Hypotheſis: foraſmuch as it 


not only agrees with the Celeſtial 
Phenomena, but alſo explains the Mo- 
tions 


-- , . . - 


that the Prolemaick Hypotheſis was juſtly liable to, not 

only revived the old Hypotheſis of Phiolaus, (which 
Cardinal Caſa had moved and defended ſometime be- 
fore him,) but alſo went ſo far as to illuſtrate how the 
Celeſtial Phenomena might be very well ſolved there- 
by; inſomuch that this Hypotheſis began preſently af- 
ter to he embraced by many, if not by moſt, of the 
more Learned Aſtronomers, and from the principal 


Reviver of it, Copernicus, to be called the Copernican 


Hypotheſis. The Explication of this takes up great 
Part of this Treatiſe. To this belongs Fig. 1. 

The Tychonick Hypotheſis is fo called from Tycho 
Brahe. a noble Dane, who lived in the latter part of 
the ſixteenth Century, and is famous for his Aſtrono- 
mical Obſervations at Uraniburg, (a Caſtle built by 
him in the Iſland Weer or Huena in Denmark, and by 
him called by this Name, as importing the Tower or 
Caſtile of Heaven.) This great Perſon and Aftrono- 
mer, though he approved of the Copernican Hypotheſis 
in rejecting the Epicycles, and other ſuperfluous and 
erroneous Particulars of the Prolemaick Hypotheſis, yet 
could not reconcile himſelf to the Motion of the Earth, 
and the Sun's ſtanding ſtill, both aſſerted by Coperni- 
cus. Hereupon he ſet himſelf to conttive a new Way 
for ſolving the Celeſtial Phænomena, whereby he might 
avoid what was culpable in the Prolemaick Hypotheſis, 
and yet ſtill retain the Motion of the Sun round the 
Earth, as round the Center of the World. To this his 
Hypotheſis appertains, Fig. 3. 

The Semi=rychonick Hypotheſis is ſo ſtiled, as agree- 


Ing with the Tychonick, excepting only in this, that 


whereas 
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tions whence the ſaid Phenomena a- 
riſe, after the moſt ( ſimple and 
uniform Manner, and conſcquently 
after ſuch a Manner as is moſt agrec- 


able to the infinite Wiſdom of the 


Creator. I proceed therefore to ſhew, 
how the Celcſtial Phenomena, at Ic aſt 
the more remarkable of them, may 
be ſolved according to this Hypothe- 


8 =—_ » — 
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whereas the Tychonick makes the Earth to have no Mo- 
tion at all, the Semi-tychonicł makes it to move round 
its own Axis, and ſo agrees therein with the Coperni- 
can. But though the Tychonick and Semi-tychontck 
Hypotheſis were both deſigned as Corrections of the 
Copernican, yet the Generality of the more Learned in 
Aſironomy do ſtill prefer the Copernican as the moſt 
probable, and that for the Reaſon above-mentioned 
in ſhort, and to be more largely inſiſted on and ex» 
plained in the Annotations next following. 

(% Theſe two Propoſitions, viz. Fruſtra fit per plu- 
ra, quod fiert poteſt per pauciora: and Natura nihil agit 
fruſtra, being ſo evident to Reaſon, as by Logicians 
and Philoſophers to be eſteemed Axioms, 1. e. unque- 
ſtionable Truths; it hence follows, that That Hypo- 
theſis is to be eſteemed moſt agreeable to the Wiſdom 
of God, the Author of Nature, which explains the 
Motions whence the Celeſtial Phænomena ariſe, after 
the moſt ſimple (or uncompounded) and uniform Man- 
ner; that is, which adjuſts the ſaid Motions to the 
feweſt Laws and Principles. But herein the Copernican 
Hypotheſis excells all the reſt, foraſmuch as according 
thereto, all the Bodies, on whoſe Motion depend the 
Celeſtial Phenomena, are retained in their proper 
Orbits by the ſingle Principle of Gravity, and move in 
their Orbits according to one general Rule, or Law of 
Motion. Of which ſee more in Chap, 1. 
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ſis. . And in order hereunto it will be 
requiſite to begin with laying before 


the Reader the Copernican (*) Syſtem, 
i. e. in what Order the ſeveral Bodies, 


whereon depend the Celeſtial Phenome- 


na, are placed with Reſpe& one to the 
other, — to this is Hypotheſis. 


—_— 
nd 


— 


* 


( The Word Syſtem is borrowed from the Greek 
Tongue, wherein it denotes that Frame or Model 
which ariſes from placing ſeveral Things together, it 
being a Derivative of the Verb rec to put or 
Flace together. 
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Of the COPERNICAN SYSTEM in Chap L, 
general. * 


HE Copernican Syſtem is repre- I. 

ſented, Fig. 1. where the Sun 1 
is placed in the Center, and ſuppoſed un 
never to move out of it, but only to 
move therein round its own (*) Axis, 
from Weſt to Eaſt, in the Space of a- 5 
bout 25 Days. This Motion of the Sun 
round its Axis is inferred from the 
Obſervations made of the Spots of the 
Sun. 8 =” : 

Round the Sun, as the Center of 2. 
their Orbits, move ſix Spherical Bo- Le Place 
dies in this Order and Time, vig. „ 
Mercury next to the Sun, in about 5% Earth, 
| 3 Mars, Ju- 
three Months; Venus next to Mercury, piter, and 
in about ſeven Months and an Half; Saturn; 
after that the Earth in a Year; then 7, 
Mars in about two Years; then Jupi- Thins” 
ter in twelve Years; and outermoſt _ 


„— 


(?) See Chap. 3. Seck. 5. and the Note there. 
4: of 


3. 

Of the 
Moon, 
and the 
Satellites 
Jupiter 
and Sa- 
turn. 


Of the COPERNICAN 
of all Saturn in about thirty Years. 


Theſe are reſpectively denoted, Fig. 1. 


by their proper Characters. 

As the forementioned ſix Bodies 
move round the Syn, io round three 
of them move other Bodies; vi. 
round the Earth moves the Moon in 
about 27 Days, 8 Hours; round Ju- 


piter move four, and round Saturn 


move five Bodies, called reſpectively 
the (% Satellites of Fupiter and Saturn. 
Of the Satellites of Fupzter, the inner 
moſt moves round Jupiter in 1 Day, 
18 Hours; the ſecond in 3 Days, 


and a little more than Half a Day; 


the third in 7 Days, 4 Hours; the 
fourth and outmoſt in ſixteen Days, 18 
Hours, Of the Satellites of Saturn, 


the inmoſt moves round Saturn in 1 


Day, 21 Hours; the ſecond in 2 


Days, 18 Hours; the third in 4 Days, 
and a little more than half a Day; 


the fourth in almoſt 16 Days; and 
the fifth in 79 Days, 8 Hours. 


1 


— 


EY 


(They are ſo called, as attending Jupitor and 


Saturn, as a Prince is attended by his Satellites or 


Life - guard. 


All 
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SYSTEM in general. I 


All the Bodies afore- mentioned, ex- Clap. I. 
cept the Sun, are called (*) Planets, 4 
{which Word in the Greek Language punets, 
denotes Wanderers) foraſmuch as ne- why ſocal> 
ver keeping for any Time the ſame . 
Diſtance or Situation one to the other, guiſbed in- 
they may be ſaid to be always Strag- 3 
gling or Wandring from one another, condary. 
And. becauſe the Moon and the Satel- 
lites of Fupiter and Saturn are Planets 
of Planets, hence they are diſtinguiſh- 
ed by the Name of ſecondary Planets, 
and the other ſix Planets agrecably 
thereto are diſtinguiſhed by the Name 
of primary Planets. | 
Ihe Diſtance of the primary Pla- _ 5: 
nets from the dun, is much the ſame 2 
as is expreſſed, Fig. 1. For dividing he pri- 
the Diſtance of the Earth from the mary 1. 
Sun into ten Parts, the Diſtance of N eg 
Mercury from the Fun is almoſt four 
ſuch Parts, of Venus ſeven, of Mars 
fifteen, of Jupiter fifty-two, and of 
Saturn ninety-five. 5 


* * 


— — 


(*) Whereas the Planets are commonly reckoned 


og. this is according to the Prolemaick Syſtem, 
Fig. 2. 


And 
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6. 
The Di- 
ftance of 


the ſecon- 


dary Pla- 


nets from 
their Pri- 


mary. 


by, 


The Moti- 


ON of all 
the pla- 

nots is re- 
gulated 


after an 


uniform 
Manner. 
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And as to the Diſtance of the ſe- 
condary Planets from their primary 
reſpectively, it is eſteemed to be ſuch 
as this; vis. the Diſtance of the 
Moon from the Earth to- be about 60 
Semi-diameters of the Earth. The 
inmoſt Satelles of Jupiter is eſteemed 
to be diſtant 5 Semi-diameters of 


Jupiter from the Center of Jupiter; 


the ſecond JSatelles it eſteemed to be 
diſtant 9 of the ſame Semi-diameters ; 
the third 14+ ſuch Semi-diameters 
and -the fourth 25 Semi-diameters. 
In like manner the Diſtance of the 
inmoſt SJatelles of Saturn from the 
Center of OJaturn is reckoned to be 
43 Semi-diameters of Saturn; the 


diſtance of the ſecond to be 5+ ſuch 


Semi-diameters of the third, 8 Semi- 
diameters ; of the fourth, 18; of the 
fifth, 54 Semi-diameters of Saturn. 
The Reaſon of taking ſuch particu- 
lar Notice of the Diſtance of the pri- 
mary Planets from the Sun, and of 
the ſecondary Planets from their re- 
ſpective Primary, is this, vg. beeaule 
theſe ſeveral Diſtances (as well as the 
ſeveral Times, wherein the Planets, 
whether Primary or Secondary, move 


round their od; Orbits, and 
Which 
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SYSTEM in general. 11 


which are therefore ſtiled their *Perzo- Chap. I. 
qicul Times) are requiſite to be known, 
for the apprehending the Excellency * 
of the Copernican Syſtem; according 
to which the Motion of all the Pla- 
nets, both Primary and Secondary, 
are regulated by one general Law, 
FF which is this: 
YH The Squares of the Periodical Times 
of thes 3 „ 2 Planets are one to 
another, as the Cubes of their Diſtances 
fir th „ 

| Center of the Primary. 

Thus for Inſtance as to the primary 8. 
Planets, the Period of Saturn is (ro- The ſame 
tunde) 30 Years, of Jupiter 12; the ge a. _ 
Squares of which Numbers are 900 zhe prima- 
and 144. The Diſtance of Saturn Planets. 
from the Sun is found by Obſervation 
to be to the Diſtance of Jupiter from 
the Sun as about &) 9 to 5, the Cubes 
of which are 729 and 125. But the 
Squares 900 and 144 are very nearly 
in the ſame Ratio, as the Cubes 729 
and 125. And the Ratio in this and 
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e (*) Namely the Diſtance of Saturn Cas is above, Seck. 5. 
1 "3 obſerved) from the Sun is 95, and of Jupiter 52, both 
l 3 Diſtances being meaſured by the ſame Meaſure, 
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Of the CoOPERNICAN 


Chap. I. the following Inſtances would be 


3 Ws 
And alſo 
as tothe 
ſecondary 
Planets, 


found more exact, were the Periods 
and Diſtances more exactly exprefled 
by Numbers. In like manner the Pe- 
riod of the Earth is a little more than 
four Times greater than the Period 
of Mercury; and ſo the Squares of 
the Numbers expreſſing thoſe Periods 


will be almoſt as 17 and 1. And the 
\ Diſtance of the Earth from the Sun 


being divided into ten Parts, the Di- 
ſtance of Mercury from the Sun is 
found by Obſervations. to be (little 
leſs than 4 ſuch Parts, vig.) 3 ſuch 
whole Parts, and o Tenths of ano- 
ther, the Cubes of which Numbers 
(vis. 10 and 32-) are 1000 and 59. 


But it is obvious, that 17 is to 1, 


much as 1000 to 59. And ſo of the 
other primary Planets. _ 
As for the ſecondary Planets, the 
Periodical Times of the Satellites of 
Jupiter are (as is above, dect. 3. obſerved) 
1, 3, 7, md 167, 
and their Diſtances are as 55, 9, 147, 
and 25. But the Square of the Perio- 
dical Time of the innermoſt Fatelles, 
namely 3, is to 13 the Square of the 
* Time of the ſecond Satelles, 
170 the Cube of the Diſtance of 


SYSTEM in general. 13 
the innermoſt from the Center of Ju. , Chap. 
piter, to 736 the Cube of the Diſtance 
of the ſecond from the ſame Center. 
Likewiſe 3 is to 51 the Square of the 
Periodical Time of the third Satelles, 
as 170 to 2890 the Cube of the Di- 
ſtance of the third from the Center of 
Jupiter. And again 3 is to 280 the 
Square of the Periodical Time of the 
fourth and outermoſt Satelles, as 170 
to 15800 the Cube of the Diſtance of 
the ſaid outermoſt Satelles from the 
Center of Jupiter. And the ſame 
holds good as to the Satellites of Sa- 
turn. But as to the Moon, it is not 
applicable to her, foraſmuch as ſhe is 
the only ſecondary Planet, that moves 
about rhe Earth. 1 - 

From what has been ſaid, evident- 10. 
ly appears, that the Periodical Moti- 4 he 
ons of the Planets are performed uni- 2 12 
formly, or are regulated by one ge- their own 
neral Law. And from hence it is de- 8 
monſtrated ( by the Learned, that 
the Planets are likewiſe retained in 

„ their 


, 
—— — * _—_ 


_ 


(*) See Dr. Gregory (late Savilian Profeſſor at Ox- 


4 ford,) his Aſtron. Phyſ. and Geom. Elem. lib. 1. prop. 


27, 28, 29, and Sect, 6. and 7. I hall only obſerve 


here, 
2 


14 Of the CoPERNI CAN 
 Chap.I. their proper Orbits after an uniform 
1 er, by one Sort of Force which 
makes them tend to the Center of 
their reſpective Orbits, aud is thence 
called the Centripetal Force, or in one 
Word, Gravity. And this is another 
Particular, wherein appears the Excel- 
lency of the Copernican Syſtem above 
any other ; foraſmuch as this Syſtem 
may be, preſerved by Gravity alone, 
uniformly propagated through the U- 
niverſe, whereas (90 all the other 
Syſtems require ſome (one or more) 
other Force, beſides that of Gravi- i - 

_ | 
II. All the Planets, Primary and Se- 
Allthe condary, are Opacous Bodies, i. e. | 
Planets re- ; l : 
ceive their ſuch as have no Light of their own, | 
Lightfrom but receive all their Light from the 
we SW. Sun; and ſo for this, as well as other 
Reaſons, are accounted as ſo many 
Dependants of the Sun. Whence the 


here, that any Body, when moved, will move uni- 
formly in a ſtraight Line, if not hindred. And a- 
greeably any Planet would fly out of its Orbit into a 
right Line, which is a Tangent to its Orbit, was it not 
hindered or pulled back and retained in its orbit by 
ſome Centripetal Force, z. e. by Gravity. | 8 
(Y See Greg. Aſtron, Phyſ. and Geom. Elem, pag. 
III, I12. | To | =: | 
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un with theſe its Dependants make Chap. I. 

up what is called the Solar Sy fem, de- 

} ſcribed, Fig. 1 

B other Celeſtial Lights, 12. 

called the Fixed Stars, they are inde- oo Fix- 

pendent of the Sun, as in other . 

ſpects, fo in reſpect of, Light ; foraſ- 

much as they receive not their Light 

from the Sun, but ſhine with their 

own Native Light. Hence they are 

eſtcemed to be, not only without this 

our Solar Syſtem, but as fo many Suns 

themſelves, each being placed in the 

| 7 Center of ſome ſuch Syſtem, as this our 

Solar Syſtem, and there ſo fixed, as to 

have no Motion, but round their own 

Axis. They are ſuppoſed to be vaſtly 

diftant from this our Solar Syſtem ; 

which is the Reaſon that their Diſtance 

is taken no Notice of in the jean 

1 5 on of the Copernican Syſtem, Fig. 1. 

= Beſides the Celeſtial Lights already 13. 

} 1 mentioned, there appear ſometimes Co- of Co- 

= mets; which is originally a Greek Word, meu. 

Z denoting in that Language as much as 

Hairy. Theſe Lights are called by the 

Greeks, Hairy Stars, becauſe they fan- 

cied the Streams of Light, which attend 

ſuch Stars, to reſemble Hair. It is 

found by Obſeryations, that theſe Co- 
mets 


16 
* I; 


"PL 


The Orbits 
of the Pla- 
nets are 


Elliptical. 


| conceived as ſuch in many Reſpects; 


tho they are uſually call'd in ſhort 


Of the COPERNICAN 


mets do (% paſs through the Planetary 
Orbs of SE our Solar Syſtem; but 
whether they depend only on the Sun, 
and ſo belong only to this our Solar 
Syſtem, or whether they move in Cir- 
cular or ſuch like Lines, or whether 
they are ſo much as durable Bodies, is 
not yet diſcoyered. For which Reaſons, 
there is no Notice taken of them, 
Fig. 1. 

Before we conclude this Chapter con- 
cerning the Copernican Syſtem in gene- 
ral, it ſeems proper to obſerve, that al- 
though the Orbits wherein the Planets 
move, are deſcribed, Fig. 1. as ſo ma- 
ny Circles, and may be well enough 


yet more ſtrictly ſpeaking, they are not 
exactly Circular, but Elliptical. And 
the like is to be underſtood as to the 

Bodies of the Planets themſelves, vis. 


Spherical Bodies, yet exactly ſpeaking 
they are Elliptical or Oval Bodies; ſuch 
as the Moon is deſcrib'd in the Draught 
of the Eclipſe, 1715, publiſh'd by that 


— oY 


o 
D 


— n 


(*) Hence the Line Comet deſcribes by its Motion, 
is called its Trajector y. 


moſſ 
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y lmoſt eminent Aſtronomer Dr Halley : „ Chap. 1. 
t Ixrom which it appears to what Accurate * 
„ skill in Aſtronomy our Great Profeſſors 

* # thereof are now arrived. . 

1 |} Further it ſeems not impropet to ob- 15. © 
rſerve alſo here, that the fixed Stars being Jef 

s the moſt remote of all the Celeſtial Lights, Ecliptick, 

55 d appearing to us as placed in one 

„ Concave Sphere; hence it is uſual to 


3 denote the Place of any of the inter- 
2 UF Celeſtial Lights, by aſſigning 
what Part of the Sphere of the fixed 
Stars they appear to us to be in, or 
more properly under. And accordingly 
it is uſual to diſtinguiſh that Tra& of 
Withe Sphere of the fixed Stars, under 
which all the Planets do move, by the 
X'Aſteriſms or Conſtellations that lie in 
that Tract; which being fancied to re- 
preſent ſeveral Things, are therefore 
called Signs; and becauſe the Things 
J repreſented by them ate moſt of them 
IX (*) Zodia, or Animals, hence all this 
5 — is ſtiled the Zodiac. Now the 
rbit, wherein the Earth performs its 
Wig Period {and which the Sun ſeems 


QA % IQ A © OO ＋ Fr we MM 99 + +7. 


— — | 3 i a" 1 l 'S 
I, (*) It is a Greek Word fignifying Animals ot Lis 


ing Creatures. 
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Chap. I. to move round every Year) runs under 


1 6. 
Of the 
Nodes of 
the Pla- 
Bets. 


Libraq; Scorpius, Arcitenens, Caper, Amphora, Piſces, © 


Of the COPERNICAN 


the very Middle of the Zodiac; whence iY 
this middle Part of the Zodiack is f 

ſpecial Note in Aſtronomy, and is there- | 
fore diſtinguiſhed by a peculiar Name, 
being called the (#) Ecliptick. It, as 
well as the whole Zodiac, is divided 
into twelve Parts, diſtinguiſhed by the 
Name of the Conſtellation or Sign, to 
which each Part was formerly aſſigned. 
The (F) Names of the ſaid Signs, toge- 
ther with the Characters whereby they 
are denoted in ſhort, are as follows, il 
VIS. Fe! N = 


y A =: S A U 
Aries, Taurus, Gemini, Cancer, Teo, Virgo, 

a. : * Wy 8 * 
Libra, Scorpio, Sagittarius, Capricornus, Aquarius, Piſces. 


Lafily, It ſeems proper here to ob- 4 
ſerve, that the Planets do not move in 


Orbits, which exactly run one over the 


other, or are all contained in the ſame 


8 Py —— x 
—— 


(*) The Reaſon of this Name, See Chap. 5. Se, . 
27. | | 
(+) The Names of the Signs are ſomewhat different- 8 
ly expreſſed in theſe two memorial Verſes, viz. | 
Signa, Aries, Taurus, Gemini, Cancer, Leo, Virgo, 
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Plane; but their Orbits do all croſs one Chap. I. 
another according to ſeveral Degrees . 


Inclination, or which is the ſame, the 
Planes of their Orbits are variouſly in- 
Now the 
Earth being that Planetary Body we live 


Jon, hence the Plane of the Orbit of the 


Earth is taken by Aſtronomers for the 
Standard; and the Inclination of the 
Planes of the Orbits of the other Pla- 


nets is reckoned greater or leſs, as the 
= {aid Planes incline more or leſs in re- 
ſpect to the Plane of the Earth's Orbit, 
or (*) (which comes to the ſame) to the 


Plane of the Ecliprick. The two Points, 


IF whercin the Orbit of any Planet croſ- 
ſes rhe Ecliptict, are called the Nodes 
of that Planet. 
Syſtem of the World in general, 
ſuch Particulars as relate to it in general. 


And thus much for the 
and 


* 
4 2 2 


11 


(*) For the Ae is that Part of the Sphere of 


che fixed Stars, which the Plane of the Earth's orbit 


WM produced thereto touches, 


So that the Eeliptict is 


A no other than the Extremity of the Plane of the Earth's 
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82 II. 07 the DIURNAL PH NO ME NA com. | 
Fwy to the CELESTIAL LIGHTS. 


1 Aving in the foregoing Chapter 
The Diur- explained, ſo far forth as is ſuf- 
nalPhx- ficient to the Deſign of this Treatiſe, | 
nom. the Copernican Syſtem in general, I 
mon to the now proceed to explain agrceably 
\5or qe thereunto the Phenomena of the Cele- 
general. ſtial Lights. J ſhall begin with ex- 

plaining the Diurnal Phenomena com. 
mon to them in general, vig. their 
Riſing, Setting, Gc. N 

2. Now theſe Diurnal Phenomena of | 
They are the Celeſtial Lights may be ſolved by 
0 _ „% the Diurnal Revolution of the Earth, 
Diumal 7. e. by one ſingle Revolution of the 
near Earth round its own Axis in 24 
Earth, Hours. This is illuſtrated Fig. 4, 
Wjhere the Circle PR TH denotes 

the Earth; C the Center of the Earth, 
thro which is to be conceiv'd to pals } 
perpendicularly its Axis, round which it 
makes its Dzurnal Revolution. P denotes 
any Place on the Earth; the Line EW, 


that 


* Plate = 
DF 1 


W! 
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that Circle which bounds the Sight in Chap. II. 
the ſaid Place, and is by A ſronomers 
called the (0 Horigon; E the Eaſt 
Point of the ſaid Horigon; W the 
Weſt: the Circle 2 b de denotes 

the Circumference of the Heavens; 

the Circle S the Sun in the Heavens; 

the Semicircle PR T, the enlightened 
Hemiſphere of the Earth, or that Half 

of it which is oppoſite to the Sun; 

the Semicircle PHT, the darkened 
Hemiſphere of the Earth. Now the 
Earth being ſuppoſed in this Situati- 

on, and alſo to move round its Axis 
towards the Sun; it is evident, that 

the Place P of the Earth will juſt be- 

gin to be enlightened by the Sun, and 

10 the Sun will appear there to be juſt 
Riſing, or aſcending the Hori gon at E 
the Eaſt Point of it. The Earth be- 7 
ing moved round its own Axis, ſo as 

that the Place P of the Earth, which 
afore was under the Point 4 in the 
Heavens, now is under the Point 4; 

it is evident, that the Horizon of the 
ſaid Place P, will be now ſo ſituated, 
as that the Sun will appear to a Spe- 


— 


"WR 4 
©" 


— 4 8 


(*) It is a Greek Word, denoting in that Tongus 


C3 dCQator 


fomewhat that bounds. 
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a>. H. ator at P, as aſcended conſiderably 3 
above E the Eaſt End of the Horizon. | 
And while, by the Revolution, of the 


Earth round its Axis, the Place P 
paſſes from under the Point 4 in the 
Heavens to the Point c, the Horison 


of the Place P will continually fink 


lower and lower in Reſpe&t of the 
Sun, and ſo the Sun will appear to 
aſcend higher and. higher, till P is 
come under c, where the Sun will ap- 
pear in its greateſt Height above the 
Horizon for that Day; and fo it will 
be Noon or Mid-Day at the Place P. 


For the Earth moving on, as the 


Place P paſſes from under c to d, the 
Welt Point of its Horizon will aſcend 


higher and higher, and ſo the Sun 


will appear more and morc to de- 
ſcend, as is repreſented by the Hori- 
Son at the Point of the Earth under 
d. The Place P bcing carried by the 
Diurnal Revolution of the Earth from 


under & to under e, the Sun will then 


appear juſt on W the Weſt Point of 
the Horizon, and ſo will appear to be 
Juſt Setting. The Place P being come 
under / it will be then Mid- night 


round again under 4, it will be there 


there. Laſtiy, the Place P being come 
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| Sun-riſing again. 


ple and compendious Manner; it thence nican sy- 
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And thus it has Chap. II. 
been ſhewn, that the ſame Diurnal * 
Phenomena of the Sun will come to 


paſs, if the Sun ſtands ſtill, and the 


Earth move round its own Axis from 
Weſt to Eaſt, or from under 4, . to 
under 6, c, d, &c. in the Heavens; 
as are commonly eſteemed to come to 
pals by the Earth's ſtanding ſtill, and 


the Sun's moving round it from Eaſt 


to Weſt, or from © to b, a, % &c. 
And that the fame holds good as to 


any other Celeſtial Light, and the 


Earth, is obvious to ſhew from Fig. 
4, the Circle repreſenting the Sun be- 
ing taken to denote any other Celeſti- 
al Light. 5 
But now it being juſtly received by 3. 
Philoſophers as an unqueſtionable Truth, 7%*Probe- 
| tity of 
that Nature works after the moſt ſim- the Coper- 


em fur- 


follows, that the Solution of the Dzur- her eff. 
nal Phenomena by the Revolution of liſhed. 
the Earth alone round its own Axis, is 
much more agreeable to Nature, than 

the Solution of the ſaid Phenomena 

by the Revolution of all the ſeveral 
Celeſtial Lights round the Earth. | 
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Chap. II. 


4. 
The com- 
mon and 
proper 
Motion of 
the Celeſtt-; 
al Lights, 


* 
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Of the DIURNAL PHANOMENA 
It remains only to obſerve, that 


whereas by the Diurnal Revolution of 


the Earth, all the ſeveral Celeſtial 
Lights ſeem to move in the Hea- 
vens from Eaſt to Weſt, hence this 
ſeeming Diurnal Motion of the Ce- 
leſtial Lights is called their (0 com- 
mon Motion, as being common to 
all of them. Beſides which all the 
Celeſtial Lights, but the Sun, have a 
proper Motion; from which ariſe their 
proper Phenomena. As for the pro- 
per Phenomena of the Sun, they like- 
wiſe ſeem to ariſe from the proper 
Motion of the Sun, but are really pro- 
duced by another Motion which the 
Earth has, and whereby it moves 


round the Sun once every Year, i 


whence its called the Annual Motion 


TY a 4 


(*) The Diurnal Motion is alſo called Motus Pri- 
24s, Either becauſe it is uſually _firſ# treated of, or 
elſe becauſe it is ſuppoſed according to the Vulgar 
or Prolemaick Syſtem to be cauſed by the Primum Mo- 
Gile, which according to the faid Syſtem is a Sphere 
above the fixed Stars, carrying all the Celeſtial Lights 
along with it from Eaſt to Weſt. Whence the ſaid 
Diurnal Motion is alſo called ſometimes Motus Raptus. 
* like manner the proper Motion is otherwiſe ſtiled 
Motus Secundus, in Contradiſtinction to the Diurnal 
Motion called Motus Primus. N 8 
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of the Earth. Having therefore ex- Chap. II. 
plained in this Chapter the Diurnal 
and common Phenomena of the Celc- 

ſtial Lights, I proceed to explain their 

proper Phenomena, 


* 
4» 


Cbap. II. Of the PHENOMENA (commoniy -» Wi 
www ſcribed to the ſeeming Annual H“. 
on of the S UN, but rather) dependi' 


2 1 


"6 
1 

© 
1 
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We 
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on the real Annual Motion of u. I 
E . | M 


F. 


Eing to explain in the next Place 
the Phenomena proper to the ſe- 
homena ef veral Celeſtial Lights, I begin with the 
the Sun, proper Phenomena of the Sun; foraſ- 
wor Luo much as the Sun is the principal Light 
of that Syſtem of the World, wherein 

We are placed. 55 
2. Now theſe Phenomena of the Sun, 
The ſeem which are vulgarly aſcribed to the 
. dae ſeeming Annual Motion of the dun, 
Morion of may be ſolved by the Annual Motion 
— of the Earth. In order whereunto it 
the real is firſt to be ſhewn, that the Annual 
e, Motion of the Earth will cauſe the 
+ pa Fun to appear to us, as if it had ſuch 8 
= an Annual Motion, though it really 
has no ſuch Motion. And this is i- 
luſtrated Fig. 5, where the Sun is in 
mL © 1 
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the Center; the Circle next round it Chap. III. 


denotes the Orbit of the Earth, or 


that Circular Line which the Center 


of the Earth deſcribes by its Annual 


Motion ; the outermoſt Circle denotes 
the Ecliptick, diſtinguiſhed into its 
12 Parts or Signs. Now. ſuppoſing 


the Earth to be at A, the Sun: will 


appear to us to be at =; and {uppo- 


ſing the Earth to move from A to B, 


and ſo to C, the Sum will thereby ap- 
pear to us to move from = to n, and 


thence to 7. And in like manner, 
by the Earth's Motion along the Reſt 
of its own Orbit till it comes to A 


again, the Sun will ſeem to us to 
move along the reſt of the Ecliptick 
till it comes to = again. Tis evident 
then, that, ſuppoſing) the Earth to 
move as has been here deſcribed, the 
Sun, though it really ſtands ſtill, will 
ſeem to have the {ſame Auna Motion 
along the £cizprick, as it would have, 
if it really moved ſo, and the Earth 
ſtood ſtill. 


Only 'tis remarkable, that hag 


ve commonly ſay, the Sun 1s in 
Libra, when it is between us and Libra, 


3. 


p An Obſor- 
vati on as 
to the com: 


End fo of any other Sign, ) if we would 792 ay 
in Peak * and agrceably to the 
4 natural 


of ſaying, 
© chat the 
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Chap. II. natural Cauſe of this (and ſuch like) 


Phenomenon, we ſhould fay, that the 
Earth is then in or Aries; foraſmuch 
as the Earth in its real Motion is always 
in the Point of the Ecliptick oppoſite 
to that, wherein the dun appears to 
be. 

PE Having ſhewn that the Annual Mo- 


The Varie- tion of the Earth along the Ecliptich 
ty of the 


Seaſons, 
ec. how it had ſuch an Annual Motion; I pro- 


20 beſo ceed now to ſhew, how the Variety of 
ved by the 
Annual Days and Nights as to their Length, 


Sun i is in 
ſuch or 
ſuch a 
Sign, 


Motionof and the various Seaſons of the Year, 


8888 (all commonly aſcribed to the ſeem- 


ing Annual Motion of the Fun,) may 
be ſolved by the Annual Motion of 


the Earth. And this is illuſtrated Fig. 
6; for the clearer Underſtanding where- 


of there are to be premiſed the follow- 
ing Particulars. 

5. As the (*) Axis of the Earth (and 
Of theE- ſo of the Sun, or any other Celeſtial 
quator, 1 Body) is the very Mid-line of it, 
Poles; as Which conſcquently paſles through its 


alſo of the ge 
Tropieks, Center, and is repreſented, Fig. 6, 


(Y The FM Line, round which Bodies or Circles 1 


are conceived to move, are ſo called in Allufion to the 
Axis or Axle- tree of 3 Chariot or Cart-wheel, 


will make the Sun appear to us, as if 


(where 
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its Poles, and conſequently the two 


always pointing one Northwards, the 
other Southwards, hence the former 
is called the North Pole, and is deno- 
ted, Fig. 6, by B; the latter is called 
the Houth Pole, and is denoted by A. 
Between theſe Poles cach Point of the 
Earth by its Diurnal Revolution does 
deſcribe a Circle; of which that, 
XX which is in the very Middle between 
the Poles, and is the greateft, is cal- 
led the Equinoctial or Equator, (deno- 
ted Fig. 6, by EQ,) becauſe when 
the Sun is in the Plane of this Equi- 


Night all over the World. And did 
this Circle exactly anſwer to, or run 
along under the Achprick, there would 


be cqual Day and Night throughout 


the Year all over the World. But 
the Equator croſſing the Eclipticł, 
hence it is equal Day and Night only 
twice in the Year, namely, when the 
dun appears in one of thoſe two 
Points of the Echptick, where the 
= 3 Equator 


noctial Circle, it is equal Day and 


| 29 
he ir A eſents Chap. III. 
(where the Circle AQ E repreſents h 


me Earth,) by the right Line A B; ſo Phar cir 


the two Ends of any Axis are called des, Equi 
NOCTIA 
Points, 


Ends of the Axis of the Earth are Solftitia) 
called the Poles of the Earth; which n 
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Chap. III. Equator croſſes it, vis. in the firſt 


Degree of Aries, and the firſt of Li- 


bra; which are therefore called the 
two EA on Points; and the Times 
of hs Year anſwering thereto, . the 


two Equin ox's, one the Fernal, the 


other the Autumnal. Among the o- 
ther Circles, which the fev oval Points 
of the Earth by its Dꝛiurnal Revolution 
deſcribe between the two Poles of 
the Earth, and whick are all parallel 
to the Equator, there are four more 
remarkable, the two Tropicks, and 
the two Polar Circles. The two Tro- 


picks are thoſe Circles on the Earth, 


which the un ſeems to go directly 
over, when it is at its greateſt Decli- 


nation or Diſtance from the Equa- * 


tor, either Northward or Southward. 
Whence one is called the Northern 
Tropick, the other the Southern. And 
becauſe when the §un appears to 
move vertically over the Northern 
Tropic, he appears alſo to be in the 


Beginning of Cancer, hence the ſaid 


Tropick is frequently ſtiled the Tropick 


of Cancer; and for the like Reaſon 8 
the Southern is otherwiſe ſtiled the 


Tropick of Capricorn. The Reaſon 


why both theſe Circles are called Tro- 
picks 
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picks, is becauſe the Sun appearing Chap. III. 


then at his greateſt reſpective (Nor- 
thern or Southern) Declination or Di- 
ſtance from the Equator, begins from 
thence preſently to (*) turn back a- 


Lain towards the Equator. And be- 


cauſe the Sun in the firſt Degree of 


Cancer and Capricorn does as it were 


make a Stand, going neither North- 


ward nor Southward further from the 
Egquator, hence theſe two Points of the 


Ecliptick are called the two Solſtitial 


Points; and theſe two Times of the 
Year are called the two SColſtices, one 
the Summer, the other the Winter. 
The Tropic of Cancer is repreſented, 
Fig. 6. by the circular Line T C, the 
Tropic of Capricorn by MN. The 


two Polar Circles are ſo called, either 
as being near to the two Poles of the 


Egquator, or becauſe they on the Earth 
() anſwer to thoſe Circles in the 


Heavens, 


— IS” — —. 8 . 


I 22 —— — 


(*) The Greek Verb ⁊ętæs ſignifies to turn; whence 


is derived 7porm; denoting ſomewhat from whence a 
Lurn is made. 


(+) As every Point of the Earth by its real Diurnal 


i} Revolution, does really deſcribe a Circle between the 
mo Poles of the Earth; ſo the Sun, by its ſeeming 


Diurnal Revolution, does ſeemingly deſcribe every 


Day 
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Of the ANNUAL PHANOMENA 


Chap. III. Heavens, which the (*) Poles of the 


Ecliptick ſeem to deſcribe by the ap- 
parent Diurnal Motion of the Hea- iſ 
vens. Hence theſe Polar Circles are 
juſt as far diftant from their reſpe- i 
ctive Poles of the Equinoctial, as arc 


the Trepicks from the Equinoctial, viz. ll 
23+ Degrees, this being the Meaſure 8 
of the Angle, which the Planes of the 


Equator and Echptick make by their 


mutual Inclination, Theſe Polar Cir- 


cles do bound thoſe Tracts of the 
Earth, where it is Day or Night du- 
fing more or fewer whole Diurnal 


Revolutions of the Earth, or for 24 


* —— _ * 8 Kü 


Day a Circle, directly anſwering in the Heavens to 
that Circle on the Earth, to which the sun is that 
Day Vertical. Hence there are uſually conceived in 
the Heavens, Equinoctial and Tropical Circles, which 


directly anſwer to the like Terreſtial Circles. 4Y 
(*) As tlie Earth, Sun, and all the other Celeſtial "X 


Bodies are ſaid to have their reſpective Axes; ſo the 
Aftronomical Circles (viz, Ecliprick, Horizon, &c.) 
are conceived by Aſtronomers to have their reſpe- 
ctive Axes; each of which is conceived to be a right 
Line paſling through the Center of the ſaid Circles, 
ſo as to be perpendicular to their reſpective Plane: 
And the Extremities of any ſuch Axis is likewiſe cal- 
led the Pole of the Circle, to which the ſaid Axis be- 

longs. And conſequently the Axis being always per- 
pendicular to the Plane) the Poles of any Circle are 
always diſtant, each 90 Degrees from the ſaid Cir- 
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of the SUN; 33 
Hours and upwards together. Of Chap. III. 
theſe Polar Circles, one is termed the 
Arctic or northern Polar Circle, 
as being nigh the Arctick or north 
Pole of the Equator, and the othet 
for the like Reaſon is termed the An- 
zarfick or ſouthern Polar Circle. The 
former is denoted Fig. 6, by the cir- 
cular Line KL, the latter by FG. It 
only remains to obſerve, that the 
Fun (or any other Celeſtial Light) will 
appear to be vertical to that Point of 
| the Earth, where a right Line drawn 
from the Center of the Sun (or other 
Celeſtial Light) to the Center of the 
Earth, crofles the Surface of the 
Earth. Thus Fg. 6, when the Earth 
is in the Beginning of Capricorn or at 
„ the Sun will appear to be verti- 
cal to the northern Terreſtrial Trapicł 
or TC, becauſe a right Line drawn 
from S to vs, will croſs the Surface of 
the Earth at T. So when the Earth 
is at Y, the Sun will appear vertical 
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The north Pole of the Equator is called others 
iwiſe the Arctic, becauſe it is near the Conſtellations 
Called the great and little Bears; the Greek Word 
re 2X 4pr©- fignifying 4 Bear; and hence the ſouthern 
Pole is tiled the Antarctick, as being oppoſite to the 
Arctic. 8 N 
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. Ul. to the Terreſtrial Equator or E Qi ; 
becauſe a right Line drawn from S to ; 
will croſs the Surface of the Earth 
in a Point of EQ; for in this Poſt. 
tion of the Earth the Line S YT is 
to be conceived perpendicular to the 
Axis A B. Theſe Particulars being | 
premiſed and apprehended, it will be az 
eaſy to apprehend how the various 
Length of Day and Night, and the | 4 
various Scaſons of the Year are pro- 
duced by the Annual Motion of the [ : 
Earth. 3 

. Suppoſe then the Earth to be at = 

The Ver- the Sun {as is atore obſerved, Set | 

nal Equi= 3.) will appear at v, and fo in one 

plainedby of the Equinoctial Points, and in the | 

#heAnmul Middle between the Poles of the 

the aus Earth A and B; and e 4 

will enlighten from Pole to Pole, 4 

that Hemiſphere of the Earth which 

is oppoſite to it. Whence Half of | 
the Terreſtrial Equator EQ, and of 
every Circle parallel thereunto, will 
at that Time be enlightened by the 

Fun, and Half will be in the Dark. 

And conſequently every Place on the | 

Earth (foraſmuch as it lies either in 

the Terreſtrial Equator, or ſome Pa. 3 

ne to it) being carried round the þ 


Ari, 


of the SUN. C 


Axis, of the Earth in an uniform Man- Chap. III,. 
ner by the Diurnal Motion of the 
Earth, will be as long in the Light, 


| as in the Dark, 2. e. the Day and 


Night will be then equal all over the 
Earth. _ 
1 The Earth being moved by its An-. 7. 
The Rea 


nua Motion from = to , the Sun Zo. 
appears then to us to be in , where Days being 
is its greateſt Declination northwatd. lonbeſt at 
the Sum- 
And the Sun being in this Situation, mer Sol- 


tis evident, that the Rays of the Sun, /ice- 


which enlighten one Half of the 
„ | Globe of the Earth at a Time, reach 
beyond the north Pole B to L, and 
at the ſouth Pole reach no further 
than F. Whence it follows, that the 
Tract of the Earth within the north 
Y XZ Polar Circle KL, at this Time of the 
Lear enjoys Day- light throughout 
the whole Diurnal Revolution of the 
Earth; and on the contrary, that it 
is continual Night throughout the 
"XZ whole Dzurnal Revolution of the Earth, 
in the Tra& of the Earth lying within 


Y the ſouth Polar Circle FG. It fol- 
XZ lows alſo, that the greater Portions 


of the Parallels to the 2 quator, which 
lie between the Equator and northern 


Polar Circle, have the Light of the 
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Chap. III. 
S 


Of the ANNUAL PHENOMENA. 
Fun; bur the greater Portions of ſuch 


Parallels, as lie between the Equator | 
and ſouthern Polar Circle, have not 
the Light of the Sun; and the Porti- 
on of the Parallel, which is or is not 
is ſo much the greater 
or leſſer, as the Parallel is more or 
leſs diſtant from the Equator, there 


enlightened, 


being exactly onc Half of the Equator 


always enlightened, and the other 
not. And hence it is, that in this 
Poſition of the Earth in the firſt of 
Capricorn, when the §un ſeems to be 


in the oppoſite, vig. firſt Degree of 


Cancer, the Days arc longeſt in the 
northern Parts of the Earth, and the 
Nights ſhorteſt, and ſo it is Summer 
there. Whereas in the ſouthern Parts 


of the Earth, the Days are then ſhort- 


eſt, and the Nights longeſt, and ſo it 
is there Winter. And the longeſt ! 


Day is ſo mnch the longer, as the 


Place is more remote from the Equa- 
For. But to fuch as live on the Ter- 


reſtrial Equator it ſelf, Day and Night 


are now, and throughout the whole 


Year, equal one to the other, for the 


| Reaſon above-mentioned, 


The 


- 


—— —2— 


* * n bog OR * *; wt © . * * 7 - 
＋ D 88 r OF, 2 3 I 8 « D 
F 7 8 ho 1 Sy RR ge ww, N EEC : 1 F 2 £ 2 IN 
OF „ 0 EN Ae AF Ts oe TE nt 8 . 
me. 6 ono Th 8 : 8 Flee nas e ß, A ein pA x; re 
PE l 3 N td, ba JT : a : F * Neher ORCS PR SA 
: 0 8 : x ; , TS, «% Mo by oy 
yp 95 1 2 


 liptick, viz. the two E guinoctial, and 
the two Solſtitia! Points; 


of the SUN. 37 


The Earth moving from V8 to , —— 
the Hun will ſeem to move from & to 8. 
=, and ſo will appear in the Celeſtial 2 Au- 
Equator, and make Day and Night tumnal E- 


quinox, 


equal, as when the Earth was at the 4 re 
| oppoſite Point =, for the like Rea. Reaſen of 
ſons. In like manner the Earth mo- 3 


ving from to , the Sun will feem ſhorteſt a 


to move from = to e, where it is in %%ter 
i | | 22 Solſtice, 
its greateſt ſouthern Declination. And «plained. 


conſequently at this Time of the 
Year, the like Phenomena will happen 
to the Inhabitants of the ſouthern 


Hemiſphere of the Earth, as happened a 


to thoſe of the northern Hemiſphere, 
when the Earth was in Vs; and the 
like Phenomena will be in the nor- 
thern Hemiſphere, as were afore in the 
Southern. 

Having thus ſhewn, that the ſame 
Phenomena, as to the Length of Day 7% — 
and Night, and ſo as to the various % ro/pe- 
Seaſons of the Year, will ariſe from ive Fhæ- 
the Annual Motion of the Earth round e 


the Ecliptick, as from that of the Sun, mediate 


Points of 
at the four Cardinal Points of the Ec. 5 Eeip- 


tick, 7s 


it is obvi- — a he 
Nerre 
ons, that the ſame Phenomena will from 


likewiſe happen at any the intermedi- _ been 
3 ate 


9. 
The Solu- 


e. - - 
5 —_— ——_— 
— — 
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Chap. III. ate Points of the Echptick, from the 

Motion of the one as well as of the | 
other, as to the Increaſe and Decreaſe I 
of Day and Night, and conſequently 
as to the Difference of Seaſons. 

Fig As the different Length of Day and 

O ibo dif.· Night, and the different Seaſons at 

terent Di- different Times of the Year are Phe- 

tance nomena, Which eſcape no one's Obſer- 
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the Sun 
' fromthe vation, and have been already ac- 


— counted for; ſo there are other Phe- 
different nomena of the Sun, which are not ſo 
dude ng caſily to be obſerved, and therefore 
different are taken Notice of only by the more 
Not curious in theſe Matters. Such is the 
"= different Diſtance of the Sun from the 
Earth at different Parts of the Year; 
as alſo its appearing of a afferent 
Magnitude, and its ſeeming to move 
at a different Rate. For as the Suns 
Diameter appears lefler about the 
Middle of June, and greater about 
the Middle of December, ſo the Sun is 3 
more diſtant from us in our Summer, 
than in our Winter; and alſo ſeems 
to move ſlower in the former, than 
in the latter; inſomuch that it takes "© 
up about eight Days more in its ſeem- 
ing to pals from the Vernal to the | 
Autumn E n than in its ſeem- 


ing 
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of the S ux. 1 


ing to paſs from the Autumnal to the 2 1. 
Vernal; although in both Intervals * 
of Time it ſeems to paſs over but an 
equal Portion of the Ecliptick, name- 
ly, juſt Half. Theſe Phenomena of 
the Sun, as they depend one on the 
other, ſo may be all ſolved by the 
Annual Motion of the Earth, in an 
Elliptical Orbit, round the Syn placed 
in one of the (*) Focus's of the El- 
lipſis, as is illuſtrated, Fig. 7, where 
the Circle repreſents the ZEcliprick, 
the Ellipſis repreſents the Orbit of the 
Earth, S the “un placed in one of the 
Focus's of the ſaid Ellipſis. Now 
about the Middle of June the Sun ap- 
pears to us in the Beginning of Can- 
cer, and conſequently the Earth is in 
the Beginning of Capricorn, and ſo at 
the Point A of its Elliptical Orbit, 
that is, at its () Aphelium or greateſt 
Diſtance from the dun; whence the 


dun 
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(In Fig. 6. the Sun is placed in the Center, not 
-one of the Focus's, only for more Conventency fake tn 
drawing the Figure. It may be eafily concetyed to be 

in the Focus next to the Sign of So, where it ought 
to be ſtrictly. ; | 

(+) What is here called the Aphelium and Periheli- 


um, is by ſuch, as follow the Hypotheſis of the S$u»'s 
| . „„ real 
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OF the ANNUAL PHANOMENA 


Chap. III. Fun appears then leſs to us. About 
* the Middle of December, the Sum ap- 


pears to us in the Beginning of Capri- 


corn, and conſequently the Earth is 


then in the Beginning of Cancer, that 


is, at the point P of its Elliptical Or- 


bit, and ſo at its Perihelium, or leaſt 
Diſtance from the dun; which there- 
fore appears to us then greater. Fur- 
ther, as the Line drawn from / to 
= through the Center of the Sun 8, 
divides the Ecliptick into two Halves, 
ſo it unequally divides the Orbit of 


the Earth; the greater Segment where- 


of anſwers to the ſix Signs of the 
Ecliptick, which the Earth paſſes un- 
der between the Vernal and Autumnal 
£quinox; and the leſſer Segment an- 
ſwers to the other ſix Signs of the 


Pr — — T 7 — 
— 


real Annual Motion, called the Apogee and Perigee; 
and theſe ſuppoſe the Sun to move Annually round the 
Earth in an Eccentrical Circle, which comes much to 
the ſame as an Elliptical Orbit. The Aphelium and 
Perihelium are not always in the ſame Points of the 
Ecliptick, but move Aa little and a little forwards ac- 


cording to the Series of the Signs. The former is at 
preſent reckoned about the th Degree of Capricorn, 


and the latter about the th Degree of Cancer. They 
are both Words derived from the Greek Language, 


and therein of the Importance above ſpecified. 


| E cliptick, 


8 


* Nr 8 % las xt 
75 A e 9 
8 $i 0 2 ; CAST e 2 I 5 2 * — p 7 7 

SELF Ts 2 L , TL , ; 44> N * IQ I 

. 2 Wy Wo / er Be  ASOSSORn ls VG bY Or LY 
85 5 . PX mr tA WMS Eo GC TO 16 F 8 559 : 

3 3 1 N n FS? : 8 . : " 
v Eee. 3 Ve? * 5 7 +: - l 


7%. ͤͤ¾l ]] Ty Wn Hay an” ] . 


FAY 


_ the SUN. 


der between the Autumnal and Vernal © 
Equinox. Whence it comes to paſs, 


to go along the greater Segment of its 
43 Orb, than the leſſer, the Sun ſeems 
Y to take up more Time, and conſe- 
quently to move more flowly, in 


3 rick, which it ſcems to paſs thro' between 
the Vernal and Autumnal Equinox, than 
it does in paſling along the other ſix 
Signs of the Eclipticł, which it ſeems to 


Vernal Equinox. © 
F As the Time of the Earth's Annual 


that the Earth taking up more Time 


paſſing along the ſix Signs of the Help. N 


paſs thro between the Autumnal and 


Ecliptick, which the Earth paſſes PR Chap. III, 


11 


Motion from any Point of the Eelip- The Time 


tich to the ſame again, is compute 


of the 
Earth's 


365 Days, 5 Hours, and 49 Minutes; Annual 


ſo the Time of the Earth's Motion 


Equinox, is computed 186 Days, be- 
ſides ſome odd Hours and Minutes; 


AY the Vernal 178 Days, beſides. ſome 
2 odd Hours and Minutes. So that the 


2 vals of Time is (as afore has been 
obſeryed) about eight Days. 


But 


and from the Autumnal Equinox to 


Difference between theſe two Inter- 


Motion, or 
from the Vernal to the Autumnal lar Year. 
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42 Of the ANNUAL PHANOMENA 
Chap. Ill. But there are two Difficulties, which 
are to be removed. One is in refe- 

The Sun, FENCE to what has been ſaid concern- 
whyhotter ing the Suns being more diſtant from 
70% in the Earth in Summer than in Winter. 


Summer, 


though For ſince the Sun is the Fountain of 7 


farther Heat as well as Light to the Earth, it 
from us. 1 
may be asked, how it comes to paſs, 

that the Sun is Hotter to us in Summer 

than in Winter; if ſo be it be further 

from us in the former than in the 

latter. Now this Difficulty will be | 
removed by conſidering, that the Sun 

(or any other Body of Fire) feet 

more or leſs hot to us, not only as it 

is nearer or further from us, but alſo il 

as its Rays come more or leſs directly 

to us. Whence though the dun be 
farther from us in Summer than in 


Winter, yet becauſe its Rays are much M i 
more nearly perpendicular to us in 
the former than in the latter, there- 
fore it is hotter to us in the former 
than in the latter Seaſon. That the 


Rays of the Sum fall more nearly per- 


pendicular, or more directly upon us 
in the Summer than in Winter, is 
obvious to infer from Fig. 6. For #1 
when in Summer the Earth is in the 
Beginning of w, and conſequently 5 91 
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of the Sun. WY 


then fall perpendicularly on .the Ter- 


reſtrial Tropick T C; and therefore, 


although the Earth be about that 
Time in its Aphelium or greatelt Diſ- 


tance from the Sun, yet the Sun is 
then hotteſt to us in theſe: Parts of 
the Earth north of the ſaid Tropick. 
But as the Earth moves from the Be- 


ginning of v8 towards and S, fo 
the Perpendicular from the Sun to the 


Earth moves from T towards MN 


the Southern Tropick, ſo that” the Sun 
is exactly perpendicular to NM when 


the Earth is in the firſt of G, or at 
the Winter Solſtice. Wherefore; al- 


though the Earth be about that Time 


in its Perihelium or leaſt Diſtance from 


the Sun, yet the un is not then ſo hot 


to us, becauſe its Rays fall more ob- 
liquely; as is evident by ſuppoſing a 


right Line drawn from the Sum to the 
point T in that Poſition of the Earth 


The other Difficulty is in reference 


to the Annual Motion of the Earth _ The 
round its Orbit. For ſuch a Motion 
ſcems inconſiſtent with the Earth's place in 
— its Annual 


retaining 


1 RY * 
4 43 


Sun appears to be in the Beginning of Chap. II. 
S, the Jun is then in a perpendicular dork Ons 
Line to T, or the Rays of the San 


” 4 43 F 


Th. 


Change of 
the Earth's 
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Chap: III. retaining always the ſame Situation in 


Orbit, Reſpett to the fixed Stars. But it is 
zz makes to be known, that the Circle of the 


2 Earth's Orbit is ſo very little in Re- 
to the ſpect of the Sphere of the fixed Stars, 


Earth's Si- | 
s in on the Earth's changing its Place in 


reſpect of the ſaid Orbit by its Annual Motion, 
the fixed makes no ſenſible Change of the 


85 Earth's Situation in Reſp ect of the 


fixed Stars. In whatever ole of her 
Annual Orbit the Earth is, its Aris 
and Equator (being each every where 
Parallel to itſelf) will, if produced, 
fall on the ſame fixed Stars as to our 
Senſe, or ſo far forth as we can dif- | 
cern by our Sight; and conſequently i 
all the Reſt of the fixed Stars (foral- 
much as they retain the ſame Situa- 
tion among themſelves) will () re- 
tain the ſame Situation in Reſpect of 


the Celeſtial Equator and Poles; the 


Celeſtial gr, been, being always directly 
over the Terreſtrial, and the Celet- | 


tial Poles being always directly in a 8 
right Line with the Poles of the 


Earth. 
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F G Excepting the Change mentioned, Chap. 7. 
Seft. 5. 5 
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Theſe! Difficulties being removed, Chap. HI. 


n 

IS the only Phenomenon which remains 5 
e here to be taken Notice of, is that 4 Eclipſe 
>- commonly called. the Eclipſe of the of the Sun, 
S, en, but which ought to be called the fo alla 7 
n Eclipſe of the Earth. For the Word 

A Eclipſe does in the Greek Tongue ſig- 

c nific a Deficiency; and it is uſed in 

e this Caſe to ſigniſy particularly that 

er Deficiency of Light, which ſeems in- 

2 deed to us to be in the dun, but in 


reality is ſuch only in Reſpect of the 
Earth. For the Sun is the Fountain 
of Light to this our Solar Syſtem; and 
conſequently not receiving its Light 
by the Irradiation of any other Body 
upon it, but having its Light in it 
ſelf, cannot ſuffer any ſuch Defect of 
Light truly and really. Its Light may 
indeed be intercepted or hindred from 
coming to us by the Interpoſition of 
ſome opacous Body between Us and 
the Sun. But then it is the Earth, on 
a which we are, not the Sun, that is 
xc deficient of Light, or in an Eclipſe ; 


and the opacous Body, whoſe Inter- 
poſition between the Sun and Earth, 
Jcauſes the Earth to be thus in an 
7. Eclipſe, is rhe Moon. Wherefore the 


| Explanation of this Phenomenon de- 
c pending 
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CHAP. IV. 


Of the Þ x & NOMEN a relating to the Chap. Iv. 
MooN. WY 


HE Moon is a ſecondary Planet, r. 

foraſmuch as ſhe moves. round The Moon, 
the Earth primarily and imraediately ; 1 
and round the Sun only in a ſecondary 
Manner, viz. as ſhe moves round the 


Earth, which moves round the Sun. 


A Period or ſingle Revolution of 2. 
the Moon round the Earth from any {P<riodi- 

* o Py cal Month, 
Point of the Zodzack to the ſame, is wha. 


called the Moon's ( Periodical Month; 


and conſiſts of 27 Days, 7 Hours, and 
3 Quarters. 

The Time from one Synod or Con- z. 
junction of the Sun and Moon to ASynodi- 
another, is called the Moon's (*) Sy- 2 


Days, 124 Hours. 


6 
— * 


3 
«„ 


(**) The Words Period and Synod are both of Greek 


Mn Extraction, the former denoting a going Round a 
Thing, the latter a Meeting together of two or more 
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48 
Chap. IV. 


The Sy- 
eg 
Month » 


bby long- 
er than the Place of the Earth in the ſaid Orbit, 


Periodical. 


5 the firſt of Libra, and the Moon to be 


Of the PHANOMENA 
The Reaſon of the Synodical Month 
being ſo much longer than the Perio. 
aical, is illuſtrated Fig. 8, where the 
Circle S denotes the Sun, the Circle 
T s the Orbit of the Earth, T the 


the Circle M ) the Orbit of the 
Moon; M and n two ſeveral Places of 
the Moon in her Orbit, the outer- 
moſt and greateſt Circle the Zodiack. 
Now let the Earth T be ſuppoſed in 


in her Orbit at M (in a right Line 
between the Earth and the Sun, and 
ſo) in Conjunction with the Sun in 
the firſt of Aries. The Moon moving 
thence Eaſtward, or according to the 
Series of the Signs, after 27 Days and 
7 Hours and 45 Minutes, appears to 
us again in the firſt of Aries, i. e. 
at the point M of her own Orbit, in 
the ſecond Poſition of the Earth. For 
in the mean while the Earth has alſo 8 
moved almoſt a whole Sign Eaftward, * 
wiz. almoſt to the End of Libra. And 
hence the Moon M, though come a- 

gain to the firſt of Aries, is almoſt a it * 
whole Sign Weſtward of the Sun. This . 
is repreſented by the two prick'd Lines, 


. 


whercof that from M (in the ſecond i 
Poſition 8 


; | = 


of the MooN. 49 
Poſition of the Earth to 4 repreſents Chap. IV. 
how the Moon appears then to us in 
the Firſt of Aries, while the other 
Line from m through S to the End 
almoſt of wy repreſents how the Sun 
appears at the ſame Time to be almoſt 
cout of Aries, and fo almoſt a whole 
Sign Eaſtward of the Moon. Where- 
fore the Moon muſt ftill move ſo much 
further, viz. from M to m in her 
== own Orbit, before ſhe will be in Con- 
junction again with the Sun. In going 
of which to overtake the Sun, is taken 
up the Time, whereby the Synodzcat 
Month exceeds the Periodical, vig. 2 
= Days, 5 Hours. en es 
It is the Hnodical Month, which is 3. 
& principally made Uſe of in Computa- The Syno- 
WT tion of Time. Foraſmuch as the ſe- 415%, of 
22 veral Parts of this Month are ſenſibly chief Re- 
to be diſtinguiſhed by the ſeveral Pha- Card. 
es or Appearances of the Moon, re- 
ſpectively belonging thereunto. 
The ſeveral Phaſes of the Moon 6. 
are accounted for thus. The Moon The ſeve- 
is conceived to be an opacous Body, . Thaſes 
. e. a Body which receives its Light — 
from the Sun. It is alſo ſpherical, for. 
2X and conſequently has always one Half 
ot it cnlightened, namely, that Hemi- 
4 ſphere 


50 


Of the PHENOMENA 


Chap.IV- ſphere which is towards the Sun, 


Now from this Hemiſphere being 
{een by us, ſometimes more, ſometimes 


leſs of it, ariſe the ſeveral Phaſes 


of the Moon; for the better Under- 
ſtanding whereof it is to be further 
obſeryed, that although the Moon be 
a ſpherical Body, yet the enlightened ' 
Portion of it, which is ſeen by us, 


appears by Reaſon of its Diſtance as 


if the Moon had a plain Surface. All 
which is illuſtrated, Fig. 9, where 8 
denotes the Sun, T the Earth, OTR 
Part of the Earth's Orbit, ACK G the 
Orbit of the Moon, on the ſeveral 
more remarkable Points whereof, vg. 
A, B, C, D, K, F, G, H, is epre- 
ſented the Moon with its enlightened 
and darkened Hemiſphere ; and at 
each Point ſo much of the enlightened 
Hemiſphere, as is within the Circle 
ACKG, is ſeen by us; but it ap- 
pears to us, not as it is there repre- 
ſented, (z. e. not as a Portion of an 
Hemiſphere,) but as a Portion of 


ſome plain circular Surface, as is re- 
preſented by the ſeveral little circular 
Draughts reſpectively adjoining. This 


being premiſed, tis evident from the 
faid Figure the 9th, that the Moon 
being 
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being at A, all its enlightened Hemi- Chap. IV. 
ſphere is towards the Earth, and ſeen 
by Us, whence the Moon appears 
to us with a full Orb, (2. e. with a 
plain circular Surface all enlighrened,) 
which Phaſis or Appearance is there- 
fore ſtiled the Full Moon. The Moon 
being moved to B, tis evident, that 
only ſome Part of its enlightened 
Wy Hemiſphere will be towards the Earth, 
and fo ſeen by us; whence the Moon 
= will appear like a (0 plain circular 
Surface, not fully enlightened, but 
ſomewhat defective of Light on that 
Side which is from the Sun, and con- 
ſequently will appear gibbous. The 
Moon being moved to C, juſt Half 
of its enlightened Hemiſphere will be 
towards the Earth, and ſeen by Us: 
Vence the Moon will appear then 
AW with an half Orb, or with a ſemi- 
circular Surface. The Moon being mo- 
ved to D, a very little Portion of its 
Nenlightened Hemiſphere will be ſeen 
= by Us, and this will appear horned, 
the Horns bending from the Sun, and 
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t 1 4 *) Hence the Face of the Moon is called Diſeus; 5 
7 28 reſembling a flat round Diſh. | 
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Chap. IV. ſo (9 weſtward. The Moon being 
come to K, none of. its enlightened 
Hemi'pherc will be towards the Earth, 
ahd ſo the Moon will not be ſeen by 
us, and then it is ſaid to be New 
Moon; becauſe the Moon will a little 
appcar 4-uew.in F, and that again 
horned, the Horns now likewile bend- 

ing from the Sun, and ſo (% eaſtward. 
After which the Moon will appear at 
G with an half Orb again, (as at C;) 
and at H gibbous again, (as at B;) and We 
ſo will proceed to A, where it will be 
again Full Moon. And ſo the Moon 
will have undergone her ſeveral Pha- 
ſes; which though they ſomewhat va- 
ry every Day, nay every Hour; yet are 
uſually taken Notice of, and diſtingui- 
ſhed only in the fore-mentioned Points. 


-» 


( Hence the memorial Verſe, | 

. Dextra cavum Veteris complebit, L eva Recentis, i. e. 
when the Horns or Hollow of the Moon appear Eaſt- 
ward, or on the lefr hand as we look at it, then the 
Moon is Increaſing ; and this Appearance of the Moon 
is to be ſeen only in the Evening or former part of the 
Night, a little after its change. But when the Horns 
or Hollow of the Moon appear Weſtward, or on the 
right handas welook atit, then the Moon is Decreaſing, 
and this Appearance of the Moon is tobe ſeen only inthe 
latter part of the Night or towards Morning, a little 
before its Change. 


rr 
— — Ll, Ks 
Lie — — 
= — ty -* 
un 


nr * . 
— — 8 — N. C 2 2 
— * a 7 
L = 
yy _ 
2 — 


— RI 
* 
2228 
* 2 
- - L 
1 IST" 


Hence 


_ — tt pb 


8 2 


e r 5 
JJ ens aaa eas ad 
E a 3 PILE DIE Wat Fab e rapd ateeve <4 . 
EOS We ß er RD el x 3 n r ” "FE * 
. 85 5 . 2 7 Eg at Ne HR LOTS Een Ker er  L AAT ee CHO 9R. R 88 
" . Y 2 / $ . I, C / IND OG SAG It po pected GA We 
6 . . « 9 r -by n / Vcc n 


N 
* N 40 CA 6-6 
WT IS: 
3 


K 7 
5 


Moon are five; whereof the two prin- 


of the Moon. 33 
Hence the remarkable Phaſes of the Chap. Iv. 
cipal are the New and the Full Moon. 75, Ho 
The three other, viz. the Gibbous, markable 
Half, and Horned Moon, occur both W e 
between the New and Full Moon, and five. 
alſo between the Full and New Moon ; 
only in a different Order. Bctween the 


New (which is alſo called the Change) 


and the Full, tke Moon is firſt horned, 
then halved, and laſtly gibbous ; where- 
as between the Full and Change, ſhe 
is firft Gibbons, then Halved, and uy 


Horned. 


When the Moon is thus Horaed, 8. 


a little before and after the New Moon The faint 


(Lig. when the Moon is at the Points LS 15 


D and F,) beſides its bright Horns, the ſee» in the 
Moon has a faint Light, whereby all #- 4 
the Reſt of its Diſcus is rendred diſ- —_— . 
cernable. This faint Light has been ed. 
thought by ſome to be the Moon's Na- prin 
tive proper Light; but is now general- Cs 
ly ſuppoled by the learned in Aſtrono- ,, 1-4, 
my to be no other than a Reflection ariſe. 
of the Sun's Rays upon the Moon, 
the Earth's Poſition being ſuch at 
this Time, as very well ſuits to ſuch 
a Reflection, as may be ſeen, Fig. 9. 
And this Suppoſition is rendered ſtill 

E 3 more 


" a 
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Chap. IV. more probable, becauſe that as ſoon as 


9. 
Of the 


Moon's 


Per gee an 
T Erigee, 


Sc. 


ter the like manner, 


the Moon is moved beyond the Limits 
of ſuch a Reflection from the Earth, 
the forementioned faint Light ceaſes. 
What has been aſore obſerved of 
the Sun, is alſo obſerved by the Curi- 


4 ous of the Moon; namely, that in 


one Part of her Orbit ſhe appears 
leſſer, and (cæteris paribus) (lower; in 
the oppoſite Part bigger and (wifter, | 
Which Phenomena may be ſolved af- 

as are the like 
Phenomena of the Sun; vis. by the 
Moon's Motion in an elliptical Orbit, 
having one of its Focus's in the Cen. 
ter of the Earth. Accordingly this 
may be illuſtrated by Fig. 7, ſuppo- 
_ Jing the Ellipſis AP (which there re- 
preſents the Orbit of the Earth) to re- 
preſent the. Orbit of the Moon and 
the Circle S$ (which there repreſents 
the Stin) to repreſent the Earth. For 
then A will repreſent the Moon's A- 


pogee or greateſt Diſtance from the 


Earth, when ſhe will appear leſler ; 
and P her Perigee or leaſt Diſtance, 
when conſequently ſhe will appear Þ 
greater. And becauſe ſhe is longer in 


Paſſing the greater Segment of her 
Orbit between her Apogee and that Fo- 
cus. 


EW nk. 


of the MooNn. 


ter of the Earth, than the leſſer Seg- 
ment between the ſaid Focus and her 


Perigee; therefore ſhe will appear to 


move flower, while ſhe paſles along 
that Half of the Zodiac, which an- 
ſwers to the greater Segment of her 


Orbit; and ſwifter, while ſhe paſles 


the other Half of the Z2odzack, an- 
ſwering to the leſſer Segment of her 
Orbit. 


Among the Phenomena of the Moon 


more obvious to our Senſe, there re- 


mains only the Eclipſe of the Moon 
to be ſpoken of, which ſhall be ex 


plained in the following Chapter. 
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cus of her Orbit, which is in the Cen- Chap. Iv. 


CHAP, V. 


Chap.V. Of the ECLIrs ES of the SUN and 
IR: Moon. 


1. * Eclipſes of the Sun and 
An Eclipſe Moon are here ſpoken of toge- 
6k rag ther, becauſe as they ariſe from like 
what. Cauſes, ſo are they to be explained 

much after the ſame Manner. For it 
is to be remembred, that it has been 
afore (*) obſerved, that what is com- 
monly called the Eclipſe of the un, 
is in reality the Eclipſe of the Earth. 
Wherefore, the Earth and Moon be— 
ing both opacous Bodies, which re- 
ceive Light from the Sun, an Eclipſe 
of the Earth (commonly called an 
Eclipſe of the Sun) is no other than a 
Deficiency of Light on the Earth, by 
the Moon's coming between the Earth 
and the Sun, ſo as to hinder the Rays 
of the Sun from falling on the Earth; 
juſt as an Eclipſe of the Moon is a 


(*) Chap. iii. Seck. 14. 
Deficiency 
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Deficiency of Light in the Moon, by Chap. V. 
the Earth's coming between the Moon 

and Sun, ſo as to hinder the Rays of 

the Sun from falling on the Moon. 

Hence it is evident from Fig. 9, 2. 
that all Eclipſes of the Earth happen #ctipſes of 
© at the Change of the Moon, becauſe A 
then only it is that the Moon comes when hap- 
between the Earth and the Sun; and!“ 
all the Eclipſes of the Moon happen at 
the Full of the Moon, becauſe then 
only tis that the Earth can come be- 
tween the Moon and the Sun. 

It is to be ſhewn further, for what 3. 
Reaſons there is not an Eclipſe of the 8 
Earth at every Change, but only at change or 
eme certain Changes of the Moon; Fit of we 
nor an Eclipſe of the Moon at every only ar 
Full, but only at ſome certain Full ſome cer- 
Moons. It is then to be known, that 2488 
the Orbit of the Moon croſſes the 
Ecliptich, fo as to make an Angle of 

= 5 Degrees Inclination. The Points 

where the Moon crofles the Ecliprick, 

are called the Nodes of the Moon, and 

are denoted, Fig. 10, by theſe Chara- 
Aers 52 and 85; the former of which 

is called the Dragons Head, the latter 
the Dragons Tail. The Moon croſſes 
the Ecliptick at the Dragon's Head, 

[= ; | whe n 
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Chap. V. when ſhe is entring on that Part of 
her Orbit, which inclines northward 
from the Ecliptick; and ſhe crofles 
the Dragon's Tail, when ſhe is en- 
tring on that Part of her Orbit, which 
inclines Southward from the Eclzprick. 
Now the Nodes being the only two 
Points, where the Moon crofles the 
Ecliptick, hence there can be no E- 
cliple of the Earth, but when the 
Moon happens to Change in or near 
one of the Nodes ; becauſe in this 
Cale only, the Moon at her Change 
comes ſo between the Earth and the 
Sun, as to intercept the Rays of the 
Sun, and keep them from the Earth. 
And in like manner, there can be no 
Eclipſe of the Moon, but when the 


Moon happens to be at Full, in o: 

near one of the Nodes; becauſe in- 
this Caſe only, the Earth comics ſo 1 
between the Moon and the Sun, as 

to intercept and hinder the Rays of = © 

the Sun from falling on the Moon. 4 N 

. In an Eclipſe of the Earth, the + 

The Sba- Moon by intercepting the Rays of | X F 


N 7 the Sun, caſts a Shadow on the Earth. 
the wn And in an Eclipſe of the Moon, the = - 
m Moon, Earth by intercepting the Rays of the 1 * 
— — caſts a Shadow on the Abet = 
| e 
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: Theſe Shadows are of a (F) conical 
Figure, growing narrower and nar- 
, rower, the further they go from the 
a Earth and Moon, till at length they 
end in a Point, and ſo ceaſe. Were 
„ theſe Shadows, either of a (*) cylin- 
» drical Figure, 2. e. of an equal Thick- 5 
e neſs all along; or of a (*) conical 


Figure, but inverted the other Way, 
1. e. did they grow thicker and thick- 


* er, the further they are extended, 
1 then they would be extended in nfi- 
e nitum. But now tis certain, that the 
4 Shade of the Earth does not extend 
10 to the Orbit of the primary Planet 
h. Mars ; foraſmuch as when the Earth 
= is directly between the Sun and Mars, 
he the latter is not eclipſed, as it 
or 2 muſt neceſſarily be, did the Shade of 
in the Earth reach to the Orbit of 


Mars. 
It being thus demonſtrable, that 5. 
the Shadow of the Earth ends in a The Sun 


Point, before it comes to the Orbit of 2 
che Mars; hence it is alſo demonſtrable 7 be big- 
of that the Sun is bigger than the Earth ; 957 uw. 
ch. foraſmuch as an opacous Body can't and the _ 
che 4 27 | Earththasn 


— the Moan, 


the BY (4) a6 in vg. . 
on. 73 This is evident from Fig. 11. and 13. | 
| 1 caſt 
0 
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Chap. V. caſt ſich a conical Shade, but when 

it is leſſer than the lucid Body, whoſe 

Rays it intercepts. For if the opa- 

cous Body be equal to the lucid Bo- 

dy, then the Shadow will be of an 

equal Thickneſs all along. And if 

the opacous Body be greater than the 

lucid Body, then the Shadow will 

indeed be of a conical Figure, but in 

an inverted Manner, that is, ſo as 

that the conical Shade will grow 

wider and wider, as it goes further 

and further. And as the Sun may be 

thus demonſtrated to be bigger than 

the Earth, ſo the Earth may be de 

monſtrated to be bigger than the 

Moon; foraſmuch as the Moon can 

be totally Eclipſed. For this could 

not be, was not the Cone of the 

Earth's Shadow, even in that Part of 

it which the Moon paſſes through in 

a total Eclipſe, bigger than the Moon, 

though it be leſſer than the Earth it 

ſelf: what is here ſaid is illuſtrated, 

AA. = 

6. The Shadows of the Earth and 

 TheGreat- Moon being thus of a conical Fi 
neſs of an 3 SES i 

Eclipſe de. gure, it is obvious that an Eclipſe 

* either of the Earth or of the Moon 

un the Will be (cæteris paribus) greater ot 

longer, 
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longer, when the Moon is in her 8 F. 
Pergiee, than when ſhe is in her Apo- Moon's be- 
gee. For the Moon if ſhe be eclipſed #78 ## her 
in her Perigee, meets with a thicker 3 * 
Part of the Line of the Earth's Sha- 
dow, than if ſhe be Eclipſed in her 
Apogee; as is obvious from Fig. 13, 
where the Line PP denotes the Moon's 
Paſſage through the Shadow in her 
Perigee, and the Line AA in her Apo- 
gee. And in like manner, if the Earth 
be eclipſed when the Moon is in her 
Perigee, it meets with a thicker Part 
of the Cone of the Moon's Shade, 
than it docs if it be eclipſed when 
the Moon is in her Apogee; as is ob- 
vious alſo from Fig. 13, taking the 
Circle T to denote the Body of the 
Moon; and the Line PP to denote 
the Paſſage of the Earth through the 
hade of the Moon in her Perigee, 
and A A to denote the like in the Apo- 
cee of the Moon. 


But the Variety, that is obſerved 7. 
in Reſpect to the Greatneſs and du- mr ee 
ration of Eclipſes, does principally atoon's Di- 
ariſe from the Moon's being then fance 

8 from her 
more or leſs diſtant from a Node or Nodes. 


1 the Ecliptick. Which ſhall be illuſ- 
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62 Of the Ectivgts 
Chap. V. ſtrated, firſt in reference to the Moon, 
then in reference to the Earth. | 
8. An Eclipſe of the Moon, conſide- 
ae red as to its Greatneſs, is either Tora, 
Aeon, To- when the whole Moon is eclipſed; 
tal or Far- or Partial, when only a Part of it is 
— tial. 
eclipſed. 
9. As to Duration, every total E- 
4 Central clipſe holds longer than any partial 
* cf One. And, as ſome partial Eclipſes 
what, are of longer Duration than other 
Partial, ſo ſome total Eclipſes are of 
longer Duration than other Total. 
Such total Eclipſes, as are of the 
longeſt Duration, happen when the 
Moon is in a Node, and are called 
central Eclipſes, becauſe, as the Moon 
pafles through that Section of the Cone 
of the Earth's Shadow, which meets 
with the Orbit of the Moon, the Cen- 
ter of the Moon paſſes exactly through 
the Center of the ſaid Section or 
Shadow. 3 
10. This is illuſtrated, Fig. 14, where 
4 Conteal the ſhaded Circle repreſents the SeQi- 


1424 on afore-mentioned of the Earth's If * 
Shadow; O M the Orbit of the Moon, 9 


EC the Eclipticł. Tis evident, that Wl - 
the Moon in this Caſe croſſing a Dia- 
meter of the ſhaded Circle, makes the 

longeſt 
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of the S ux and Moon. 63 
longeſt Stay ſhe can make in the Sha- Chap. v. 
dow of the Earth; and this Stay is 
computed about four Hours long. 


Whereof the Moon takes up one Hour 
from her Beginning to enter into the 


Shadow, till ſhe is quite immerged\ 


therein; two Hours more ſhe con- 


tinues quite immerged, paſſing on 
through the Shadow; and the fourth 
Hour is taken up from her firſt Be- 
ginning to come out of the Shadow, 
till ſhe is got quite free of it. Whence 
by the Way it appears, that the Wide- 
nels of the Shade is equal to about 
three Diameters of the Moon. 


In Fig. 15, is repreſented a total, 11. 
A Total, 


| but not-central Eclipſe; which hap- 4 F 


| a Node, yet at a ſmall Diſtance from 


pens when the Moon meets with the central E- 


[ 0 
Shadow of the Earth, thou gh not at oy” A 


it. And as it is obvious from the 


© fame Figure, that every total, but 
not- central Eclipſe muſt be of a ſhorter 


Duration than a central, fo it is alſo 
| obvious that one total, but not- 
I central Eclipſe will be longer than 
| another, in Proportion to the Moon's 
i greater or leſs Diftance from a Node 


N 


at that Time. 


In 
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Chap. T, In Fig. 16. is repreſented a partial 


12 Eclipſe. And it is evident from the 


A partial ſame Figure, that as any total Eclipſe 


 Eclipſeof muſt be of longer Continuance than 
the Moon. 


any partial; ſo one partial Eclipſe is 
of longer Continuance than another, 
according as the Moon is then more 
or leſs diſtant from a Node. It is 
alſo obvious, that the longer a par— 
tial Eclipſe is, ſo much greater is it, 
1. e. ſo much greater Part of thc 
Moon is darkned or paſles through 
the Shadow of the Earth. Hence it is 
uſual to conceive the Moon's Diame- 
ter, as divided into twelve Parts, cal- 
led Digits; by which the Greatneſs of 
partial Eclipſes are meaſured and di- 
ſtinguiſhed; they being ſaid to be of 
ſo many Digits, as there are ſuch 
twelve Parts covered by the Shadow 
of the Earth, when the Eclipſe is at 
greateſt, 2 OT 

13. In all theſe Eclipſes of the Moon, 
oftbepen- ſhe enters the weſtern Side of the 


umbraz® Shadow with her eaſtern Side; and 
Eclipſes of 15 


he Moon. ſo it is her weſtern Side which laſt 


quits the eaſtern Side of the Shadow, 


when the Eclipſe ceaſes. But now as 
the eaſtern Limb or Side of the Moon 


draws towards the Shadow; before 2 
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_ of the SUN and Moon. 85 
it enters the thick Shadow it ſelf, and Chap. V- 
is quite darkened, it grows more and Mm 
more dim, as it comes nearer and 
nearer to the Shadow. Which Dim- 
neſs ariſes from a Penumbta or Dusk- 
" iſhneſs, which always attends ſuch 
Shadows, and encompaſſes them all 
round. Plus Fig. 17, TUMR re- 
preſents the Shadow, (where comes 
not any Part of the Sun's Light,) 
which is encompaſſed all round with 
the Penumbra UTPMRN, where 
only ſome Part of the Sun's Light is 
intercepted by the Earth. And this 
Penumbra is more dim towards T U 
and MR the edges of the perfect 
Shadow, becauſe the Rays of a leſſer 
Portion of the Sun, and ſo fewer 
& Rays reach thither; and leſs dim to- 
s wards TP and RN, where more 
Rays fall; and beyond which Limit, 
all the Rays of the Sun have a free 
& Courſe. 
= in ſome Eclipſes the Moon quite 14. 
= diſappears in the perfect Shadow. At The, 
other Times ſhe appears even in the 5 4 
Midſt of the perfect Shadow, of a reddiſh 
= reddiſh Colour like a burnt Brick. Comes * 
Which reddiſh Colour is ſuppoſed to cite: | 
- ariſc from the Rays of the Sun, ei- 
* 0 


66 Of the ECLiPsts- 

Chap. v. ther refracted in the Atmoſphere 4. 

dout the Earth, or reflected to the 
Moon by Particles flying without the 
Shadow of the Earth; or elle to ariſe 
from the Illumination of the Stars, or 
all theſe Cauſes together. 

15. There happen moſt Years two E. 
How ma- Clipſes of the Moon at leaſt. For 
” A] there being two Nodes, wherein the 
Moonuſu. Moon crofles the Ecliptic-, and which 
ally hazpen move contrary to the Series of the 
ma Tear. Signs, and the Earth going round the 

Ecliptick every Lear the other Way, 
or according to the Series of the 
Signs; hence it is obvious, that the 
Earth muſt meet the Moon's Nodes 
every Year. If therefore it happens 
then to be Full Moon, there muſt be 
a central Eclipſe. If it be not then 
Full Moon, but more than ten Days 
(and more than fifteen it cannot be) 
either before or after a Full Moon; 
yet ſo great is the Inclination of the 
Moon's Orbit to the Ecliptick, and fo 
great is the Thickneſs of the Cone of 
the Earth's Shadow, that the Moon 
wilt ſcarce miſs going through ſome 
Part of the Shadow; and conſequent- 
ly there will be at leaſt a partial E- 
eclipſe. But if the Earth happens to WW 
ts Meet 2 
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t a Node of the Moon on the — 
meet a Node o e ve 


ry Day of a New Moon, or one or 
two Days before or after, (which hap- 
pens but ſeldom) in this Caſe the Moon 
will - be far enough to. avoid the Sha- 


dow of the Earth, both in the forego- 


ing and alſo following Full Moon ; 


and ſo there will be no Eclipſe of the 


Moon that half Year. And this may 
ſuffice in Relation to the Eclipſes of 
the Moon. 

Proceed we now to the Eclipſes of 16; 
the Earth, which are commonly cal- „ Feld 
led Eclipſes of the Sun, foraſmuch as . 
the Moon, which more or leſs covers Partial. 


the Sun, being not ſeen by us, the 


Deficiency of "Light appears to our 


Sight as in the Sun it ſelf. Whence 
an Eclipſe of the Sun is diſtinguiſhed 


alſo into a total Eclipſe, wherein the 


Moon covers the whole Body of the 
Sun, from us; and a partial Eclipſe, 
wherein the Moon covers only a Part 
of the Sun. 

But it is to be well obſerved; that 129: 
although an Eclipſe of the Sun be in 2 
reality an Eclipſe of the Earth; yet why + 
what is called a total Eclipſe of the 
$un, is not to be conceived as in rea- 


lity a total Eclipſe . the Earth; La 
that 


6 
Chap. 


18. 


The Sun 
continues 
totally E- 
clipſed, but 


à very 


Of the EcLIPSES 


v. that tlie whole upper and oppoſite 


Hemiſphere of the Earth is then de- 
prived of the Sun's Light, as in a To- 
tal Eclipſe of the Moon is the whole 
oppoſite Hemiſphere of the Moon. 
The Reaſon of which Difference is 
this. The Earth being bigger than 


tlie Moon, the Cone of its Shadow 18 


big enough to involve the whole Op- 
polite Hemiſphere of the Moon in its 
Darkneſs. Whereas the Moon being 
leſs than the Earth, the Cone of her 
Shadow will involye at once only a 
ſmall Tra& (CD in Fig. 18,) of the 
oppoſite Hemiſphere of the Earth, fo 
as to hide the whole Sun from the 
Inhabitants thereof; and conſequent. 
ly there will appear only to theſe a 
Total Eclipſe of the Sun, whilſt to the 
Inhabitants of the adjoining Tracts 
B C, and DE, the Sun will appear to 
be but partially Eclipſed; and beyond 
theſe on each Side, there will be no 
Eclipſe at all of the Sun, as is evident 
from the ſame Fig. 18. 

The Moon moving from Weſt to 


Eaſt, that is, from = throngh m to 


„ hence her eaſtern Limb appears 
to us firſt to cover the weſtern Limb 
of the Sun. And when there is 2 


ſpbortwhile, Ex | : | 
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Total Eclipſe of the Sun, for the Time Chap. V. 
that the Moon covers all the Sun from“ 
us, it is ſo dark, as that ſometimes the 
Stars have appeared, and there has 
been need of Candle-light. But then 
this Darkneſs laſts but a very little 
While; for no ſooner is the ( Di- 
cus or Face of the Sun quite covered 
by the Moon, but almoſt preſently ſome 
Part of the ſaid Diſcus begins to. be 
uncovered again, and a very little Part 
of it being ſo uncovered gives a con- 

| ſiderable Light. All which Particulars 
relating to a Total Eclipſe of the Sun 
were Actually cxemplity'd here in Eng- 
land no longer than April 1715, and 
again, this preſent Year, May 11. 1724. 

It happens ſometimes, that a Cen- 19. 
tral Eclipſe of the Sun is not a Total 4 central 
Eclipſe; but about the Limb or Edge 5 
of the Moon, which looks like a black „y be nor 
or dark Spot, may be ſeen the Limb Tou. 
of the Sun, which appears like a Cir- 
cle of Light, as in Fig. 19. This is 
occaſioned by the Shadow of the 
Moon being too ſhort to reach quite 


— 


T 1) The Sun's Face is called its Diſcus, for the like 


Reaſon, as the Moon's Face is ſo called, taken Notice 
ef Chap. 4. Sect. 6. 


13 to 


70 


Of the ECLIESES 


— 


Chap. V. to the Earth; and this Shortneſs of the 
— ied 


20. 
Of the 
Number 
of Eclipſes 
of the Sun 
ina Year, 


Moon's Shadow may be occaſioned, 
cither by the Moon being in her Apo. 
gee, or elſe by the Rays of the Sun, 


which paſs by the Edge of the Moon, 


being bent by Inflection, and ſo ſhort- 
ening the Shade of the Moon. 

The greateſt Eclipſe of the Sun 
(wherein the Shadow of the Moon 
paſles along the Middle of the Earth) 
is, when the Moon happens to be in 
a Node at the Moment of her Change. 
If ſhe be not far from a Node, the 
Shadow of the Moon, or at leaſt ſome 
Part of the Penumbra will fall on ſome 
Tract of the Earth, (as being large e- 
nough,) and will there nuke a Total, 
or at leaſt partial Eclipſe. And in this 


| Reſpett there are more Ecliples of the 


Sun, than of the Moon. But in Re- 
5 of any one given Place of the 

arth, there are much fewer viſible 
Eclipſes of the Sun than of the Moon, 


for the Shade of the Moon is leſſer 


than the Shade of the Earth; and con- 
ſequently the former will not ſo often 


involve any given Place of the Earth, 


as the latter Will ſome Part of the 
Moon. 
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10 It remains now only to obſerve, Chap. V. 


d, that the Eclipticł is fo called, becauſe ' pp 


all the fore-mentioned Eclipſes hap- 74, Eclip- 


n pen, only when the Moon is in or tick, why 
. near a Node, 1. e. in or near the ſo called. 
+ WF 2lanc of the Ecijprick, And as all 
| Eclipſes of the Sun and Moon happen 
in in the Ecliprick, ſo likewiſe do the 
= Eclipſes of the other Plancts, of which 


we come now to ſpeak. 
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Chap. vl. Of the PH NOM ENA of the prima- 
WWW ry Planets, of SATURN, Ju 
TER, MARS, VENUS, and MER. 
CURY; as alſo of the ſeconda- 
ry Planets, or the SATELLITES of 
SATURN and JUPITER. 


7. S there are five primary Planets 
The 7 | beſides the Earth, ſo they are 
ner; ibi. diſtinguiſhed, by Reaſon of thei 
guiſbed in. Situati With Reſpect to the Earth, 


1 - 
Fo Super into Inferiour and Superiour. „ The 


Inferiour, former are ſuch as move between the 


with Re- 
. Earth and Sun, and are two, Venus 


Earth, and Mercury; the latter are ſuch, as 
have the Orbit of the Earth between 
the Sun and their own Orbits, and 
theſe are three, Saturn, Jupiter, and 
Mars. This with their reſpective Or- 
der may be ſecn, Fig. 1, 

2. Although both inferiour and ſupe- 

1 1 riour Plancts agree in this, that 1 

Bier. Planes of their Orbits croſs the Plane 

ence, of the E CHIPLICK ; yet their different 


Situation 


Situation with Reſpect to the Earth Clap. LI. 
occaſions ſome Difference in the , . e 
Phenomena reſpectively belonging to 1 
them. | | 

I ſhall begin with the inferior Pla- 3. 
nets whoſe Orbits together with the 7h infert- 
Orbit of the Earth and Ecliprick are * 
repreſented, Fig. 20, namely, M 5 re- whyir ap- 
preſents the Orbit of Mercury, V of Lie 
Venus, T the Earth in its Orbit T , move Di- 
the outermoſt Circle repreſents the E- nas. 
cliptick ; the little Circle with S in the Backward, 
Center repreſents the Sun. Now Ve— 2 
nus moving in a leſſer Orbit than the ſtand ſtill. 
Earth, but the fame Way, vig. from 
Weſt to Eaſt; it is evident, that when 
Venus is in DEF the more remote Part 
of her Orbit from the Earth T, ſhe will 
appear to us in T to move according 
to the Series of the Signs, (bg. from 
3 to vs, Cc.) and fo to move 4i- 
refly forward. When Venus is come 
to G, from thence to H, ſhe will ſtill 
appear to move directly forward, but 
ſlower than before; foraſmuch as ſhe 
now moves as it were in a ſtraight 
Line towards T the Earth. As ſhe 
paſſes beyond H through A to B, 
moving quicker than the Earth, ſhe 


will pals between the Earth and the 


4. 
The [eve- 
ral Phaſes 
of Venus. 
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Sun, and will ſeem. to us on the 


Earth to move contrary to the Series 
of the Signs, (vis. from W to 2,) 
and ſo to have a retrograde Motion, 


or to move backward. Between her 


direct and retrograde Motion, vis. 
about H, ſhe will appear ſtationary, 
i. e. to ſtand ſtill; foraſmuch as the 
right Lines then joining the Earth, 
and Venus will for ſome Time conti 
nue parallel, And in like manner 
between her retrograde and dircQ 
Motion, viz. about B, ſhe will ap- 
pear a ſecond Time to ſtand till, 
From what has been faid 'tis obvi. 
ous, that Venus when ſhe is retro- 
grade, as at A, is nearer the Earth, 
and therefore ſeems bigger ; 5 and on 
the other hand when {he is direct, as 
at E, ſhe is more remote from the 
Earth, and fo (cæteris parious) ſeems 
leſſer. 

The ſeveral Phaſes of V enus, ac 
cording to her different Poſition with 
Reſpect to the Earth, are repreſented 
as they are in themſelves, Fig. 21. 
Whence it is evident, that when V. 
nus is at A, that is, moſt retrograde 
and neareſt to the Earth, ſhe does 
not appear to us, her dark Face be- 

Tn | ing 
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of VENUs and MERCURY. 


ing towards us, and if ſhe then hap- ©p-Vb 
pens to be in or near enough to a Node, 


ſhe will paſs directly between the Earth 
and Sun, and ſo ſeem as a ſpot in the 


sun. Otherwiſe, if ſhe be far enough 


from a Node, ſhe will go on one ſide 
of the Sun, either Northward or South- 
ward. At B ſhe will appear horn: 
ed, at C with an half Orb, at D gib- 


bous, and at E (where ſhe moves 


moſt directly, and is moſt remote 
from the Earth) with a full Orb; 
unleſs ſhe be then in or near enough 
to a Node, in which Caſes ſhe will 
be hid from us by the Sun. After 


her Full, Venus undergoes the ſame 


Phaſes as afore, only in an inverted 
Order, till ſhe comes to her Change 
again. As Fig. 21, repreſents the 
ſeveral Phaſes of Venus, as they are 
in themſelves; ſo Fig. 22, repreſents 
them, as they appear to us on the 
Earth; the correſpondent Phaſes being 
denoted in both Figures by the ſame 
Letters, A, B, C, c. 

Laſtly, Venus moving round the 
Sun at a leſſer Diſtance than the Earth 
does, hence to us ſhe appears as al- 


Fs 


2 


6, 


Why Ve-. 
nus appears 
4 ways AC> 


wa 3 company- 
ys accompanying the Sun; her en 


greateſt Elongation or Diſtance from sun; ang 


the 
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Chap. VI. the Sun being about 45 Degrees, or a 
tht Sign and Half. When he appears 
| Phoſpho- before the Sun in the Morning, and 
Rees ſo does as it were uſher in Day- light, 
ec. Aſhe is then called Phoſphorus or Luci. 
fer, or the Morning Star; when after 
the Sun at Evening, then ſhe is called 
Heſperus or Ve eſper, or the E vening 
R 
6. What has been ſaid and illuſtrated 
of the concerning Venus, is alſo to be un. 
mena ef derſtood in reference to the like Phe: 
Mercury. nomena of Mercury; only it muſt be 
conſidered, that the Orbit of Mercury 
being leſſer than that of Venus, hence 
Mercury never appears at ſuch a Dt 
ſtance from the Sun, being never 
whole Sign diſtant from it, and © 
very ſeldom to be ſeen. In like 
manner, Mercury going round its Or- 
bit in ſhorter Time than Venus does 
her Orbit; hence the direct Motions 
Stations, and Retrogradations of Mer. 
Fury will occur oftner, than thole 0 
Venus. And ſo much may ſuffice 
for the two inferiour primary Pla 
nets. 
7. As the Agreement between the 
The A- Phenomena of Venus and Mercury 2 


greement 
bet uten riſes from their being both inferious 


Planets 


. thes e, Astronomy Plate uf 


Fig. 23 "A El IL 
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planets to the Earth; ſo a like Agree- Cap; VL. 
nent between the - Phenomena of the Phæ- 


ars, fupiter and Saturn, ariſes from — 
their being ſuperiour Planets to the riour 12 
T ͤ I 5 nets, ariſes 
Let then in Fig. 23, T s repre- chew K. | 
ſent the Orbit of the Earth, M 8 the lation. 


Orbit of (any ſuperiour Planet, parti- _ 8. 
cularly) Mars. "Tis evident, that plas, 3 


Mars will not appear to us always zer Mars 
appears 


Pecompanying the Sun, (as do the in- feine, 
ferious Planets, Venus and Mercury,) Diametri- 
but will appear ſometimes as 4. cob. 
EE: | | polite zo 
metrically oppoſite to the Sun. For the Sun. 
hereas the Earth gocs round its Or- 

it ſooner, than Mars docs his; tis 
obvious that the Earth will ſome- 

times be in the Middle between Mars 

and the Sun; for Inſtance, while 


ars is at M, the Earth may be at 


Further, ſuppoſing Mars to be in 9. 
„and the Earth to be in B, Mars r 
ill appear ſtationary, for the Rea- Mars, why 


ſon aſſigned, Jeff. 3, concerning the ear 
, ſometimes 


like Phenomena of Venus. As the 5 fland 


Earth moves from B through C, D, ſtill, ſome- 
times to 


Ls | G to H. Mars will. appear to „ve for- 


ove. foryard among the fixed Stars; ward, 
out with this Difference, that he will face 


appear 


78 


Chap. VI. appear to move quicker, when he is 
2 PP 4 ; 
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moſt remote from the Earth, and in 


Conjunction with the Sun, (2. e. when | 


he and the Earth arc fo ſituated, as is 


repreſented Fig. 23, by ſuppoling the | 
Earth to bein D E E, and Mars in or 


about M,) and ſlower, when he is ſo 
ſituated with Reſpect to the Earth, 


as M is repreſented Fig. 23, to be 
ſituated with Reſpect to either of the 
two Segments of the Earth's Orbit, 
B C or G H. Whenever the Earth | 
has ſuch a Situation to Mars, as H 


hath to M in Fig. 23, (which will at 
Length be, foraſmuch, as although 
Mars moves the mean Time round 
the Sun, the ſame Way as the Earth, 
or according to the Series of the 
Signs; yet the Earth moves faſter, 
and ſo will overtake Mars,) the Pla- 
net Mars will again appear to ſtand 
ſtill. And fome ſhort Time after 
will appear to go backward, or con- 
trary to the Series of the Signs. For 
the Earth, as it moves from H thro 
A to B, having overtook and gone 
beyond Mars, will make Mars appeat 
to us to move contrary to the Series 


of the Signs, or from S gowards u, 


Oc. And in this Situation Mars ap- 


pears 


of Mars, Jurrrx, and SATURN. 79 
pcars oppoſite to the Sun, and alſo Chap. Vl. 
great eſt, becauſe it is then neareſt to 


the Earth. . 
The like Phenomena happen to Ju- 10. 


iter and Saturn, fave that the Retro- Jupiter 


1 | | | andSaturn 
gadations of Saturn are more frequent have the 


than thoſe of Jupiter, and of Ju- "fore 


: | mentioned 
piter than thoſe of Mars; foraſmuch Finke, 


as the Earth docs oftner overtake Sa- 3 
turn than Jupiter, and Jupiter than * 
Tis obvious, that the Orbit of the TI. 
Earth being nearer the Sun than the EE - 
7 : | peri- 
Orbits of the Superiour Planets, none our Plane, 


of theſe can hide the sun from the £47 hide 


| the Sun 
Earth. But on the contrary, any Of bur anyef 


be hi . 11 hem may 
them may be hid by the Sun, while the 5 <4 


ſaid Planet is direct, if it be but near c- 2% Sun. 
nough to a Node. | 
Laſtly. Saturn and upiter appear 12. 


not to us with ſeveral Phaſes, but 1 

always with a full Orb; foraſmuch 2 

as that Hemiſphere of each, which is Aways 
5 with a full 

toward the Sun, and fo enlightened, Orb. 

is alſo always toward the Earth, the 

Earth being ( comparatively) never far 

diſtant from the Sun, which is the 

Center of the Orbits of Fupiter and 

Saturn. For the Diſtance of Jupiter 

from the Sun is above five Times. 


and 
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80 
Chap. VI. 


13. 
Mars, why 
not ap- 
pears ſo 


likewiſe. 
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and that of Saturn almoſt ten Times 
greater than that of the Earth from the 
Sun. | 
But it is not ſo as to Mars. For 
the Diſtance of Mars from the Sy 
being but (*) half as much again ag 
the Diſtance of the Earth from the 
Sun, it follows that the Hemiſphere 
of Mars, which is towards the Sun 
will not always (ſo much as ſenſibly 
appear to) be. toward the Earth. In 
Fig. 24. let T be the Place of the 
Earth in its Orbit T s, and the Circle 
AB C D denote the Orbit of Mars, 
Tis evident, that Mars being in A or 
B, (that is, either in Conjunction 
with, or in Oppoſition to the Sun,) 
turns the ſame Face towards the 
Earth, as it does towards the Sun, 
and ſo {ſhines with a Full Orb. But 
in C or D the enlightened Face or 
Hemiſphere of Mars is not at all ſeen; 
but Mars appears a little defective of 
Light, in that Part of it which is 
from the Sun, and ſo appears gib- 
bous. And thus we have ſolved at 
leaſt the more remarkable Phenomena, 
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(*) That is, as 1 5. to 10, 


both | 
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of Mans, JUPITER, and SATURN. 


primary Planets. 

It remains only to add ſomewhat 
concerning the ſecondary Planets, be- 
ſides what has been ſaid of them, 


deſerves Obſervation, is this, that the 
like Phenomena to thoſe which hap- 
pen between the Earth and the Moon, 
happen between Jupiter and Jdaturn, 
and their reſpective Satellites; foraſ- 
much as the ſaid Satellites are no 
other than ſo many Moons in reſpect 
to their reſpective primary Planet. 
Hence, whenever either primary Pla- 
net ſo comes between the Sun, and 


o hinder the Rays of the Sun from 
falling upon it, it ſuffers an Eclipſe. 
ind on the other hand, whenever 
any Jatelles comes ſo between the Sun 
and its primary Planet, as to inter- 
ept the Sun's Rays from its Primary, 


lipſe. 
The ſecond Particular worthy of 
Obſervation is the Phenomenon of Fa- 


G ous 


—— m — 


of the i 1d jour Chap. V. 
both of the inferiour an ſuperic 


The Satel- 
lites of Ju- 


Chap. 1. And the firſt Particular that Saturn an- 
lipſes, ec. 
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he ſaid Primary undergoes an E- 


Of the An; 


Furn, Which appears like an Annulus Anſæ of 
dr Ring, encompaſſing Saturn, as is Saturn. . 
repreſented Fig. 25. From the yari- 
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Chap. VI. ous Poſition of this Annulus in re. 
ſpect of the Sun and the Obſerver, 


(lit being opacous, like Saturn it (elf,) 


ariſes the ſeveral Phaſes of (What they 
call) the Anſæ of Saturn, becauſe 
they appear like the two Handles of 
a Cup, or the like. And this is ſuffi. 
cient to our preſent Deſign, concern- | 
ing the inferiour and ſuperiour Pla. 
nets, as alſo concerning the Satellites 


of Jupiter and Saturn. 
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CHAP. VI. 


of the PHANOM ENA of the fixed Chap. VII. 
STARS. 92 


TTAving ſhewn how the Phenome- 1. 
14 Of the Sun, and Moon, and _ 
planetary Stars may be ſolved, we ate fabjeck to 
to proceed next to the Solution of the Eclipſes- 
Phenomena of the fixed Stars. And 
theic, not borrowing their Light from 
the Sun, but ſhining with their own 
native Light, are therefore not ſubject 
to any ſuch Deficiency of Light, as is 
called an Eclipſe. | 

it is indeed obſerved of (% ſome 2. 
of the fixed Stars, that they do for a why ſome 
certain Period appear, and then diſ- þ _ . 
appear. Which Phenomena is ſup- appear, 
poſed to ariſe from the ſaid Stars _ _ 
having ſome Maculæ or Spots, which OT” 
move round them in certain Periodi- 
cal Times: as the Spots of our Sun 


are obſerved to move round it. Nay, 
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4 * Concerning ſuch fixed Stars, ſee Dr. Gregory's 
Aſtron. Phyſ. and Geom. Elem. Lib, 2. Prop. 30. 
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Chap. VII. it is thought, that theſe Spots do 
ſometimes grow ſo great, as to quite | 
cover the Star to which they belong, | 


and fo to make it diſappear altoge- 
ther; and that this is the Realon, | 
that ſeveral fixed Stars obſerved by 
the Ancients, are now not to be ſeen. 
And this Opinion is countenanced | 
by the Obſervations that have been 
made, that ſometimes a whole Year 
together our Sun has ſhone with a } 
more faint Light than at other Times; 
this being ſuppoſed to be cauſed by 
the Spots of our Sun being for that 

Time grown greater than Ordinary. 
As to the fixed Stars appearing of 
. Ofthe aif- different Magnitudes or Bignels to us, 
ferent this is aſcribed vulgarly to their be- 

gni- 

tude of che ing really ſome bigger than others, 
Feed Stars, Bur the more learned in Aſtronomy 
refer this apparent Difference of Mag- 
nitude only to their different Di- 
ſtances from us. As this Difference 
of Diſtance is ſufficient ro make ſome 
appear bigger, ſome leſſer; ſo the 
Diſtance of the neareſt to us being 
vaſtly great, hence our Senſe of Vilt 
on cannot diſcern the different Di- 
ſtances, and conſequently they appear 
to us as all placed in one and the 
ſame 


F the fixed STARS. 85 
ſame concave Sphere. By Reaſon of Chap. II. 
their apparent different Magnitudes, GEO 
they are uſually diſtinguiſhed into ſix 
Claſſes, being reſpectively called Stars 
of the Firſt, Second, &c. Magnitude. 

As to the Riſing, Setting, and Re- 
volution of the fixed Stars round the 10 Faw 
Earth once in 24 Hours, it has been ing proper 
above obſerved, that theſe Phenomena 1 
may be ſolved by the diurnal Revolu- Sars very 
tion of the Earth round its own Axis. Jo: 

But beſides this apparent diurnal Mo- . 
tion, from Eaſt to Weſt, the fixed Stars - 
ſeem to have anothet Motion, where- 15 
by they ſeem to move very ſlowly from 
Weſt to Eaſt, or according to the Series 
of the Signs. This Motion is ſo very 
ſlow, that it is computed to require 
about 25 or 26 thouſand Years for 
the fixed Stars to ſeem carried thereby 
/ round the Heavens; whence it is 

ſtiled () Annus Magnus, or the 
great Tear. = 


5 


(+) It is alſo ſtiled Annus 8 becauſe the 
Platoniſts teach, that every ſuch Period Things are 
reſtored to the 'ame State and Condition, as they 
were ſo many Years afore. 
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Chap. VII. This Motion is commonly eſteemed be 
as the real proper Motion of the fixed ce 
»ber Stars. But the more learned in Aſftrono. I th 
Motion of my Conceive the fixed Stars to have no I th 


2 
Ihe pr 


the fixed ä ; | Fe | 
rab vo ſuch real Motion, as for other Reaſons, I 


Real, but ſo particularly for this, vg. becaule the th 

av. ty ſaid Motion of all the fixed Stars may ( 

1 whence ii be more ſimply, and compendiouſly tl 
eriſess ſolved, by the bare changing of the s 


Places of the Equinoctial Points. For Ml * 


it comes to the ſame, whether we ſup- t 
poſe the Equinoctial Points to be un- Il £ 
moveable, and the fixed Stars to moye 18 
forward according to the Series of the t 
Signs; or the fixed Stars to be unmove- il 
able, and the Equinoctial Points to be Ml | 
moved backward, or contrary to the P 


Series of the Signs. What has been Wl 
ſaid, is illuſtrated, Fig. 26, where fe 


7 S & V8 repreſent the Orbit of the 0 
Earth about the Sun, AEBQ the l 
Earth it ſelf, I and = the two Jui- t 
noctial Points for any one Year. The a 
Earth moving forward again from 2 1 
through vs towards v, the Plane of V 


the Terreſtrial Zquator being produced, p 
will paſs through the Sun * at LY, [ 


— — — — 8 
Note, That theſe [4] [(] ſtand for the \ 
prick'd V and = in the Figure, the Types of which ſ 


could not be had in Time. 
| 1 before 


of the fixed S ARS. 


comes to . And in like manner, 
the Earth moving forward from 7 
through & to , the Plane of her 
Equator being produced, will paſs 
through the Sun at [=], before that the 
Center of the Earth comes to =. But 
the Equinox will be then, when the 
Sun is found in the Plane of the Ter- 
reſtrial Equator; and thoſe Points of 
the Eclzprick are rightly eſteemed the 
Equinoctial Points, wherein the Sun 
is ſeen at the two Equinoxes. Whereas, 
therefore, 77 and = were the Equz- 
noctial Points the laſt Year, the next 
Year [47] and [=] will be the Equinottial 
Points; and ſo the Equinoctial Points 
will go backwards, conſidered as to 
ſeyeral Years. And by this Change 
of the Equinoctial Points, a fixed Star 
that keeps its Place at that Point of 
the Eeliprick, which is denoted by , 
and where afore was the vernal EAui- 
noctial Point, will now ſeem to be mo- 
ved forward from the vernal Equinoctial 
Point to [74] as much as the interval 7 
[4.] Wherefore, this being the moſt 
Simple, and conſequently moſt natural 
Way of ſolving the Phenomenon we arc 
ſpeaking of, it is gencrally embraced 

G 4 now 


before that the Center of the Earth Chap. vII. 
WV W. 
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Chap. VII. now a-days. And not only ſo, but it 
is alſo (*) mathematically demonſtrated, 
for what Reaſons the Equinoctial Points 
do thus move backward, or the Equa- 
tor every Year croſſes the Ecliptick 
a little ſooner or forwarder than it 
did the laſt Year, Whence that which 
is commonly called the proper Motion 

of the fixed Stars, is now a- days tiled 

by the learned in Afronomy, the Præ- 
ceſſion or Anticipation of the Eaquino- 
(tial Points. 

6. _ It remains only to ſet down the 
The ſeve- Conſtellations, whereto the more re- 
1 markable of the fixed Stars are redu- 
to which ced. It has been ſhewn already, 
the more hat are the twelve Conſtellations or 
remarka- 
able fixed Signs, whereby are comprehended 
Stars are the fixed Stars that lie in the Zodiacl. 
fue. In reſpect of which, the other Con- 

ſtellations are diſtinguiſhed into north- 

ern or ſouthern. The northern Con- 
ſtellations firſt diſtinguiſhed by the 

Antients, are the little Bear, the great 

Bear, (or Charles-wain,) the Dragon, 

Cepheus, Bootes, the northern Crown, 
Hercules, the Harp, (or as it it is tiled 


* 


m — 


(#) See Dr. Gregory's Aſron. Lib. 1. Prop. 64: 


by 
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Swan, Caſſiopeia, Perſeus, Andromeda, 
the northern Triangle, the Charzoteer, 
the great Horſe or Pegaſus, the little 
Horſe, the Dolphin, the Arrow, the 
Eagle, Serpentarius, the Serpent. To 
' theſe 21 northern Conſtellations were 
afterwards added the Conſtellations 
| of Antinous, Berenice's Hair, and (by 
us Engliſh) Charles's Heart. The ſouth- 
ern Conſtellations known to the An- 
tients are the Whale, Eridanus, the 


Hare, Orion, the greater Dog, the 


leſſer Dog, the Ship, the Hydra, the 
Crater or two-handed- Pot, the Ra- 
ven or Crow, the Centaur, the Wolf, 
the Altar, the ſouthern Crown, the 
' ſouthern Fiſh. To theſe 15 are not 
long ſince added 12 Conſtellations, 
made up of the fixed Stars about the 


ſouth Pole, and not viſible to us. 


vig. the Phenix, the Crane, the Indi- 
an, the Peacock, the Apus, the ſouth- 
ern Triangle, the Þly, the Chameleon, 
the flying Fiſh, the Toucan or Ameri- 
can Gooſe, the Hydrus, the Dorado, 
and the Royal Oak. 


| Beſides theſe Conſtellations there 7. 
appears in the Heavens a certain d. y 


Tract, which goes quite round the w 


Heavens, 


89 
by ſome, the Yultur. cadens,) the Chap. VII 


ay. 
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Chap. VII. Heavens, and from its appearing to 

be of a milky Whiteneſs, is called 

Jia (*) Lactea, or the milky Way. It 

is now, by the Help of Teleſcopes, 
diſcovered to be no other than an 
innumerable Multitude of little fixcd 
Stars. 

20 Such fixed Stars as belong not to 
Of the fix- this Milky Way, nor to any of the 
js Fred Conſtellations, are called Informes, as 
formes, not being yet reduced to any Form 

or Image, as the Conſtellations are. 


And ſo much for the fixed Stars. 


— 


— —— 


(lt is for the like Reaſon called Galaxia by the 
Greeks, 
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CHAP. VII. 
4 * Compres, &. VII 
Of the PHANOMENA of COMETS. [ 


Here remains now only the H- I. 
nomena of Comets to be ſolved, ——_— 
which are ſpoken of laſt, becauſe ed of in the 
there are not yet ſuch Diſcoveries made, % Place. 
as afford the like Degree of Certainty 
in the Solution of the Phenomena of 
Comets, as there is in ſolving the Phe- 
nomena of the other Celeſtial Lights; 
as alſo becauſe it is not known yet, 
whether Comets belong only to this 
our Solar Syſtem, or whether they 
may not alſo paſs into other of the 
Mundane Syſtems, which have the 
fixed Stars for their ſeveral reſpective 
Suns. 
It is ſuppoſed moſt probable by 2. 
the Learned in Aſtronomy, that they Set, 
; I ſuppoſed ts 
move in ſome conick Section, which „e in 
has the Sun in one of its Focus's. For ſeme co- 


this Sort of Orbit is found beſt to a __ 
agree to the Obſervations that have 
been made concerning the Motion of 
Comets. Some indeed have formerly 
W thought, 
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Ch. VIII. thought, that they move in right 
Lines; and ſome Calculations that 
have been made concerning their Mo- 
tion, have agreed well enough to this 
Hypotheſis. But then it is to be 
noted, that this will hold the ſame, 

” although Comets move in a conick 
5 | Section, if ſo be the Obſervations be 

made in that Part of their Orbits, 

— Which comes very near to a right | 

Line. Let APVBC in Fig. 27, be 

a conick Section very eccentrical, and 

let one of its Focus's be S the Center 

of the Sun. It may be, that the Co- | 

met may be obſerved, whilſt it is 

moving along the Part AP of its 

Orbit; and the reſt of the Time, 

whilſt it moves from P through V B 

to C, it may be hid from us by the 

Rays of the Sun. Or the Comet may 

be ſo hid from us, whilſt it moves 

along APVB, and may be then ob- 

ſerved, when 'tis come to B, as it is 

about to deſcribe the Line BC. And 

in both theſe Caſes, the Line deſcti- 

bed by the Comet will not be ſenſibly 

different from a Right. Moreover, 

the Comet being obſerved in AP 

his Deſcent towards the Sun, and 

then drawing daily nearer to the _ 

and 
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and after that lying hid for ſome Ch. vl, 


Time under the Sun's Rays, and at 
Length getting again out of the Sun's 
Rays on the other Side of the Sun; 
hence it comes to pals, that one and 


the ſame Comet is looked upon to be 


two different Ones, which both move 
only in right Lines, vig. one in AP, 
the other in BC. Whereas in reality 
it may be all the while one and the 


93 


4 


lame Comet, whoſe Trajectory (or 


Line, which it deſcribes by its Mo- 


tion) if conſidered together, both as 


to its Deſcent toward the Sun, and 
alſo as to its Aſcent from 'the Sun, 
will hence be found to be no other 


than a conick Section, as was afore laid 


down. „ 

Of the three conick Sections, the 
Ellipſis is found moſt agreeable to the 
Motions (as of the Planets, ſo alſo) 
of Comets. And it can be no other, 
if Comets be Bodies of a laſting Sub- 
ſtance as are the Planets, and like 
theſe have a Periodical Motion round 
the Sun. If Comets have not ſuch a 
Periodical Motion, then their Tra- 
_ is Parabolical, or Hyperbo- 
ical. 


dome 


3. 
Comets 
ſuppoſed to 
move in 
that conick 
Section, 
which ts 
called an 


Ellipſis. 
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Ch. VIII. Some Comets move like the Pla- 

nets, from Weſt to Eaſt; ſome from 

3 Eaſt to Weſt; others from North to 

ow Moti- South, and others laſtly from South 

of — „ to North. And their Orbits as to 
Greatneſs, Situation, and Inclination, 
as well in Reſpect to one another, as 
to the Orbits of the Planets, are vari- 
ous and different. 

5. Laſtly, A Comet does viſibly con- 
Comets ſiſt of two Parts, one called the Heaa, 
conſe f ”— the other called the Tail. The Head 
an Head is the Solid Body of the Comet, and 
1 opacous, as appears from the Sha. 

dow it caſts. The Tail is conceived 
by the Learned to be no other than a 
thin Vapour ariſing from the Head 
by Heat. Namely, whilſt the Comet 
is deſcending to its Perihelium, thoſe 
Vapours which had afore ſettled on 
it, when it was in the Regions re— 
moteſt from the Sun, being now rare- 
fied by the Heat of the Sun do 
aſcend, 2. e. fly off that Way which 
is from the Sun. Hence it comes to 
paſs, that the Tail of a Comet grows 
greater and greater, as the Comet 
approaches nearer and nearer to its 
Perihelium; and on the other hand, 
* Tail grows leſs and leſs, as the 

Camet 


| 
| 
| 
[ 
| 
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Comet goes further and further from Ch. VIII. 


the Sun; and conſequently the Tail * 


is greateſt and moſt ſhining, preſently 
after the Comet has been moſt heated 
in its Peribelium. And thus it has 
been ſhewn, how the more remark- 
able Phenomena of the Celeſtial Bo- 
dies may be ſolved or explained ac- 
cording to the Copernican Hypotheſis. 
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CHAP. IL 


Chap.1X- 4 Deſcription of the Celeſtial (and 
WY alſo Terreſtrial GLOBE.) 


1 N the foregoing Chapters, the Ce- 
Fial Fhæ. J leſtial Phenomena have been treat. 


nomena ed of, as conſidered in themſelves. 1 


Gina by Proceed now to treat of them, as 


artificial they are repreſented by artificial 


Machines, Inſtruments and Machines, among 


the chief ; 4 i | 
ee, is which the chief is the Sphere Or 


the Globe (G[pbe. 
T 8 The Word Sphere we borrow from 
The import the Greek Language, as we do the 
of _ Word Globe from the Latin; each 
Sphere Word, in its reſpective Language, 
sndGlobe. anſwering one to the other, and de- 
noting a round Body, that is, accor- 

ding to the Mathematical Definition 
thereof, a Body from whoſe inmoſt 

Point, called its Center, all right 

Lines drawn to its Surface are equal 

one to the other. But the Word 


Sphere is now a-days commonly uſed 


to denote a Machine ſomewhat diffe- 


rent from a Globe, and more pc 
$uljarly 


| 
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culiarly ſtiled an Armillary Sphere; K. 


foraſmuch as it does not conſiſt of a 


round continued Surface, but only of 
bome Circles duly placed together, 


and ' fancied to reſemble Armillæ, i. e. 
Bracelets. 

The Sphere and Globe are made to 3. 
repreſent principally ſuch Phenomena, Kr mk 
s ariſe from the Diurnal Motion. ical A. 
Whence that Part of Aſtronomy, which 2 
treats of the diurnal Motion, is fre- e e 
quently ſtiled (9 Spherical Aſtronomy, led. 
or the Doctrine of the Sphere. In like 
manner, the other Part of Aſtronomy, 
which treats of the annual and pro- 
per Motion, is ſtiled Theorical Aſtro- 
nomy, from the Schemes or (as it is 
laid) little Paper Machines, formerly 
made to illuſtrate the () Theory of 
the ſaid proper Motion, and thence 
called ThHeoriæ. 

There are Spheres made agreeable 4. 


to the Copernican Hypotheſis, and The com- 


others made agrecable to the yulgar ery wr 
how far 

—— — — — uſeful in 
Aſtrono- 


(*) This makes the firſt Part in common Aſtrono- 2. 
ig Treatiſes, and Theorical Aſtronomy the ſecond 
_— 
(4) It is originally a Greek Word, denoting Specu- 
lation or Contemplation. 
H or 
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former Sort being very coſtly, and 
the latter Sort being not of ſo general 
Uſe (even in their own Way, or ac- | 
cording to the Prolemaick Hypotheſis) | 
as the Artificial Celeſtial Globe, hence 
this is moſt commonly made uſe of to | 
illuſtrate to young Students the Celc- 

ſtial Phenomena. And when they have 
been once ſet right as to the true Sy- 

ſtem of the World, and the true u 
Cauſes of the ſaid Phenomena, by ha- g 
ving had the Copernican Hypotheſs W i! 
explained to them; then it is allow- 
able for them to make Uſe of the com- 
mon Celeſtial Globe, though it repre- 
ſents the Celeſtial Phenomena, not 
according to their real Nature, but 
only according to their Appearances: 
Foraſmuch as it is convenient, not to 
ſay neceſſary, in common Diſcourſe to 
talk of the celeſtial Phenomena accord 
ing to the common Notions of them, 
z. e. according to their Appearance to 
our Senſes, from which the Vulgar de- 
rive their Notions. 

On theſe Conſiderations, having in 
the eight foregoing Chapters of this 
Treatiſe explained the real Nature 
and Cauſes of the Celeftial Phenom: 

2 


— 3 ———— 
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ma, I ſhall in the remaining Part of Chap. IX 
this Treatiſe ſhew, how the faid 2 
Phenomena are repreſented by the i bre 
Celeſtial Globe, as to their Appea- 779/792; 
rance_ to our Senſe. And therefore 1 4. 15 
mall firſt (in this Chapter) deſcribe the 
artificial Celeſtial Globe, and then (in 
the following Chapter) ſnew the Uſe 
— . | 

Among the ſeyeral Circles belong- 6. 
nz to the celeſtial Globe, I ſhall be- of " Hoe 
gin with the Horizon; foraſmuch as che —4 
the artificial Horizon is the outermoſt Via Globes 
Circle of the artificial Globe, and 
that which encloſes and upholds all 
the teſt of the ſaid Globe. 5 

It has been (90 afore obſerved in 7. 
ſhort that the Horizon is fo called, _ 
as being that Circle which bounds e,, Sen- 
the Sight. To which it 1s futther to 2 
be added here, that the Horizon is > 
diſtinguiſhed by Aſtronomers into the 
ſenſible and the rational Horizon. : 
to For a right and clear Apprehenſion 2 
le of the ſenſible Horizon, it muſt be cal- Toe 

led to Mind, that the Sight, if not hin- zon,whar, 


in W dered, extends it ſelf equally every Way. 4* 1 
is | : called, 

— N ? 

„ {*) Chap. 2. Seck. 2. 


4 H 2 Hence 


; 
| 
; 
4 
4 


——— * 


W e - 


P 3 


100 
Chap. IX 


. 
The rati- 


onal Hori- 


Of the Celeſtial G Lo E, ec. 


Hence (F) it comes to pals, that, when 
we ſtand upon the Surface of the Earth, 
and the Eye has a free View all round, 
ſo much of the Heavens as is ſeen, ap- 
pears to us under the Figure of a con- 
cave Spherical Surface, reaching to the 
Surface of the Earth. The ſeeming In- 
terſection or Meeting of the Surface of 
the Earth with the fore- mentioned con- 


cave ſpherical Surface of the Heavens, 


being continued every Way round the 
Eye, repreſents a Circle, which is call- | 
ed (by a Greek Word) the Horizon, 
becauſe it bounds the Sight, and di. 
vides the ſeen Part of the Heavens from 
the unſeen; and it is particularly ſtiled 
the /en/ible Horizon, becauſe it does thus 
actually fall under our Jenfſe of V ifion, 
when the Eye has a (#) free View. 
The rational Horizon is lo called, 
becauſe it falls not under our Senſe 


20n, wh, Of Viſion, but is only to be conceived 


and why ſo 


called. 


by our Reaſon. For hereby is deno- 
ted that Horizon, which would bound 
the Sight ſuppoſing the Earth biſc- 


3 33 


— — 


(+) See this illuſtrated Fg. 1. of my Opticks. 

(*) Hence ſt is obſervable, that every Horizon that 
actually bounds the Sight, is not properly the ſenſible 
Horizon. 


ed, 
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ed, and one Half of it removed, and Chap. IX. 
the Spectator placed on the Center of 
the Earth. What has been ſaid of 
each Horizon, is illuſtrated Fig. 28, 
where the greater Circle denotes the 
Heavens ; the little Circle, the Earth; 
the Line drawn through P, the ſenſible 
Horizon ; the other Line the Rational. 
Whence is alſo evident, that the 
ſenſible Horizon, and its reſpective 
rational Horigon, arc always parallel 
one to the other, and that their mu- 
tual Diſtance is the Semi-diameter of 
the Earth. | 

Now the whole Earth being but as 10. 
a Point in reſpect of that vaſtly Di- The Earth 
ſtant Sphere, wherein the fixed Stars 2 
ſeem to be all placed; hence the Di- reſpect ef 
ſtance between the rational and ſen- „ 
ſible Horizon, being no more than the Stars, 
Semi- diameter of the Earth, makes 
no ſenſible or conſiderabſe Difference 
as to the Phenomena of the fixed 
Stars. | 

But the Diſtance between the rati- II. 
onal and ſenſible Horizon, bears a con- 2 gb 
ſiderable Proportion to the Diſtance % Ce- 
of the other celeſtial Lights from _ 
the Earth, and conſequently makes Te 
3 A con- 


= 


— ELEC 


| 

3 2 

i 

1 

| | 
* 
8 
1 4 
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counted the Place of the ſaid Celeſtial Light. 
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a conſiderable Difference as to the 
(Y Places of theſe other celeſtial 
Lights, which are between the Earth 
and the fixed Stars. This is alſo 
illuſtrated Fig. 28, where the outer- 
moſt Semicircle repreſents Half the 
Sphere of the fixed Stars; the other 
two Semi- circles repreſent the Halves 
of the Orbits of any two celeſtial | 
Lights between the Earth and the 

fixed Stars; and the little Circle a- 
bout the common Cenrer of the fore- 
mentioned Semicircles repreſents the 
Earth. The Lines drawn from? 
(the Place of the Spectator) on the 
Surface of the Earth, through the 
Centers of the Celeſtial Lights M 
and S, to the Sphere of the fixed Stars, 
do there denote the apparent Places 
of the ſaid ccleſtial Lights; and the 
other Lines drawn from the Center of 
the Earth, through the Centers of 
M and S, to the Sphere of the fixed 
Stars, do there denote (what are cal- 


> q 
— — 


(*) Here muſt be remembred what is ſaid, Chap, 
1. Seck. 15. viz. That that Point or Part of the Sphere 
of the fixed Stars, between which and the Spectator 
any other of the Celeſtial Lights appears to be, is 
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led) the true Places of M and S. Chap. IX. 
Whence may be learned, the Reaſon © * 
of thus taking Notice of the Rational 
Horizon, foraſmuch as that is eſteemed 

by Aſtronomers, the true Place of a 
Phenomenon, (where it would be ſeen 

to a Spectator placed on the Center 

of the Earth, 2. e. where) it is with 
reſpet to the rational Horizon. 

Thus T is the true Place of M and 

S, A the apparent Place of each. The 
Difference between the true and ap- 
parent Place (which are always in 

the ſame vertical Circle) of any cele- 

ſtial Light or Phenomenon, is called E 
its (*) Parallax. * 


— 


Having 


- © 
2 2 


(% It is a Greek Word fignifying a Variation or 
Difference. It ſeeming too long a Digreſſion to in- 
ſert into the Body of this Chapter an Explication of 
the Parallax, and on the other hand the Parallax 
ſeeming a Particular too material to be only mention- 
ed, I judged it beſt to adjoin here by way of Note, 
what ſeems requiſite to be ſaid of it. The Parallax 
then may be conſidered, either with Reſpect to diffe- 
rent celeſtial Lights or the ſame. In the former Re- 
ſpect, the Farallax is greater or leſſer, as the Celeſlial 
Lights are leſs or more diſtant from the Earth. Thus 
Fig. 28, the Parallax T A of M, is greater than the 
Parallax T A of S. And hence the Moon has the 


greateſt Parallax, as being neareſt of all the Celeſtial 
: | H 4 „ 
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Chap. IX. Having ſhewn the Difference be- 
tween the ſenſible and rational Hori- 


12. WER . A 
The Hori- Son, and withal taken Notice, that it 


Jonefthe is the rational Horizon, which is prin- 
Globe re- 


reſents | ; 
9 next to be obſerved, that accordingly 


Bo _ it is the ratzonal Horizon, which is 


20n. principally 


—— — N 7 ——̃ — — 


— 


Lights to the Earth. In reſpect of the ſame Cele- 
ſtial Light, its greateſt Parallax is at the Horixon; 
and as the Celeſtial Light aſcends higher and higher 
above the Horixon, ſo its Parallax continually de- 
creaſes, till it quite ceaſes in the Zenith or Vertical 
Point. For there the two Lines which mark out the 
apparent and true Place, do fall in together, as is 
evident from Fig. 28. What more ſeems requiſite to 
be here obſerved, is the Angle made by the 
meeting of the two Lines juſt mentioned in the Center 
of the Celeſtial Light, is called the Parallactical An- 
gle, or the Angle of the Parallax, and by it the Pa- 
rallax is meaſured; as alſo that the apparent Place is 


always lower or nearer to the Horixon, than the true 


Place. Whence the Parallax has a quite contrary 
Effect to Refraction; foraſmuch as this cauſes a Pha. 
nomenon to appear higher, or more above the Horizon 


than really it is. Thus in Fig. 29, let T denote the 


Earth, ſurrounded with the Atmoſphere AED; 8 
ſome Star, and O the Spectator on the Surface of the 
Earth. Were there no Atmoſphere, or were it of an 


equal Thickneſs with the ther, the Rays of Light 


would come directly or in a right Line from S to O. 
But the Rays, when they have paſſed through the 
Ather S Q, entring at A into the Atmoſphere, which 
is thicker than the ther, hereby is refracted (7. e. 
25 it were broken) and bent towards the right Line 
QP, which is perpendicular to the Surface of the At- 
1 8 N moſphere 


cipally regarded by Aſtronomers, it is 
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principally repreſented by the artiſf. Cf. 
cial Horizon of the Globe; which 
therefore is (or at leaſt ought to be) 
ſo placed, as to divide the Globe it 
ſelf exactly into two Hemiſphers or 
equal Parts. But here it is to be re- 


” 


moſphere at A. And becauſe it is likely, that the 
Atmoſphere it ſelf is not all along, from the tber to 
the Earth, of an equal Thickneſs, but is thicker, as 
it is nearer to the Earth; hence a Ray coming from 
the Star 8 will be refracted, not only at A, but alſo 
at other Points within the Atmoſphere, (as at B, C, 
Sc.) and at each of theſe Points will be refracted 
the ſanfe Way, wiz. toward T. But of the Ray 
AB C O, it is only the laſt Part C O, which affects 
the Eye; and therefore the Eye ſees the Star at s. 
and conſequently much higher, or much more above 
the Horizon O H, than really it is. But Refraction (as 
well as Parallax) is greater, when the Phenomenon 18 
nearer to the Horizon; and as the Phenomenon aſcends 
higher, it continually decreaſes, and quite ceaſes in 
the Zenith. To Refraction it is attributed, that the 
Sun and Moon appear of an Oval Figure near the Hori- 
208, For the upper Rim of the Sun and Moon ap- 
pearing a little higher, and the lower Rim a great 
deal higher than it really is, hence this will ſeem to 
be nearer to that than it really is; and ſo the erect 
or vertical Diameter of either Luminary will ſeem 
contracted, while the tranverſe or horizonta] under- 
goes no ſuch Contraction, foraſmuch as its Extremi- 
ties are alike elevated by Refraction. Tis alſo to the 
Refraction of the Sun's Rays to the Atmoſphere, that 
the Crepuſculum or Twilight is owing; for otherwiſe, 
as ſoon as the Sun is ſet, it would be preſently quite 
Dark. By Refraction alſo the Sun and Moon appear 
above the Horizon, when their Bodies are ſomewhat 
under the Horizon. Ons 


marked, 


—————— 
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13. 
Of Almi- 
cantars, 


and Na- 
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marked, that although the whole 
broad wooden Circle, which encom- 
paſſes the reſt of the Globe, - may 


ſometimes be called the Horizon of 


the Globe, yet properly and ſtrictly 


it is only the inner Rim or Edge of | 


the upper Surface of the ſaid broad 


wooden Circle, that is the Horizon of | 
the Globe, and (*) repreſents the 
true Hor:zZoun, whether Rational or | 


Senſible. 


For the Meaſuring of the Altitude 
or Depreſſion of any Phenomenon, | 
zhe Zenith (i. e. its Diſtance above or bclow | 
the Horizon,) Here are conccived | 
Circles to run parallel to the Horigon 


through every Point of the Globe; 


which (as is illuſtrated Fig. 30, grow | 


leſs and leſs on each Side of the Ho- 


rigon, as they are more remote from 


it, and at length End in two Points. 
One of theſe Points being always 


_— 


— 


( The Horizon (as is above obſerved) is that Cit- 
cle, i. e. that circular Line, wherein the Surface of 
the Heavens and the Surface ot the Earth interſect, 


or are conceived to interſect, one the other. But a 


circular Line has only a circular Length, no Breadth, 
nor Thickneſs. And therefore it is properly the in- 
ner Edge of the upper Surface of the broad wooden 
Circle, which is the artificial HBorixon of the Globe. 


over 


ar 
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6 over the Vertex, or Head of the Spe- Chap. IX. 

Gator, is therefore called the vertical 

Point, or by a ſingle Arabick Word, 

f che Zenith. The other Point, which 

) is diametrically oppoſite to the for- 

i WM mer, is called by an Arabic Word, 

d WF the Nadir. The Zenith is repreſent- 

' FF Fig. 30, by the Point Z, the Na- 

© air by the Point N. The fore- men- 

r WF tioned parallel Circles between the 
Horizon and the Zenith or Nadir, are 

c called from their Uſe, Circles or Pa- 

„ WJ rallels of Altitude, and by an Arabick 

Ar Word, Almicantars- 

d Por denoting what Point of the 14. 

% BY Horizon any Phenomenon is in, or is . 


15 | muth's or 
' WW #t leaſt to be referred to, there are Vertical 
V IF conceived alſo Circles croſſing every Circles. 
. Point of the Horizon at right Angles, 


n and all croſſing one another in the 
8 Zenith and Nadir. And from their 
common Interſection being thus in 
the Zenith or vertical Point, they are 
| ſtiled vertical Circles, or by an Ara- 
. %% Word, Azimuths. Theſe are alſo 


of 

a MW illuſtrated Fig. 30. 

Y Among the Points of the Horigon 1 5: 

n. there are four, which are called the Ye four 


Cardinal 
en Cardinal (i. e. Principal) Points, and Points of 


er are diſtinguiſhed by the Names of the _ _ 
i Eaſt © 


of —— 


—_—— - . _— . K 


— 
——— 


= —_ > 
— — ns 9 Oe — — Be 


hi „„ 


: 

1 

T,, 

$19 

ö 
$ 
1 
Þ 

u; 

1 


r ̃ ͤ⁰A Ir Ig ew ev 
— . . DEER 
1 2 CONE 


108 


Of the Celeſtial G Lo B E, &c. 


Chap. IX. Eaſt, Weſt, North, and South Points, 
—Y'Y The caſt and weſt Points of every Ho- 


16. 
Of the 
prime 
Vertical 
and Meri- 
dian. 


77508 are thole, wherein the Sun riſes | 
and ſets, when he is in the Equinocti- 
al. The other two are each 90 De- 
grees diſtant from the former, one to- | 
wards the north Pole, and thence called | 
the north Point; the other toward the | 
ſouth Pole, and thence called the ſouth | 


Point. 


Among the vertical Circles, thoſe | 
two are of ſpecial Note, which paſs | 
through the Cardinal Points of the | 
Horizon. That which paſles through |} 


the eaſt and weſt Points is called the 


prime Vertical ; the other which paſſes | 


through the north and ſouth Points 


is ſtiled the Meridian, becauſe cvery 
Day, when the Sun comes to that | 


Circle, it is then Meridzes or Mid-day 
within that Horigon. When any ce— 


leſtial Light is riſen, it aſcends till | 


higher and higher, till it comes to the 


Meridian; and as ſoon as it has 


croſſed that, it begins to deſcend 
lower and lower. Hence, when it is 


at the Meridian, it is ſaid to culmi 


nate, (i. e. to be at its Culmen ot 
Top- height for that Day,) and ſuch 
5 its 


CTT ad web. Ac. Co al. - ts 
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its greateſt Height is therefore called its Chap. . 


meridian Altitude. 
As the Horizon divides the World 14 


into an upper and lower (or viſible 1% upper 


and inviſible) Hemiſphere; ſo the Jah 


Meridian divides the World into an and weſt- 
eaſtern and weſtern Hemiſphere ; the 8 , 
former being ſo called, becauſe it is at. 
tat wherein the celeſtial Lights do 
riſe 3 the other, becauſe it is that where- 
in they ſet. | 
Though the whole be Circle, 18. 
which is immediateiy upheld by the . 8 
Horizon at its north and ſouth Points, the Globe, 
be frequently called in groſs the Me. what. 
ridian of the Globe; yet properly and 
ſtrictly ſpeaking, the artificial Meridian 
is only the graduated Edge of the ſaid 
braſs Circle, 
The Meridian is the only vertical 19. 
Circle which is diſtinctly repreſented Re 
on the Globe. As for all the reſt, of Alti- 
they are repreſented in Part by the bude. 
Quadrant of Altitude reſpectively ap- 
plied to the Body of the Globe, from 
the Zenith to the Horizon. It is a 
long narrow Strip of Braſs, made 
thin, that it might be pliant to the 


Body of the ke ; - and made to 


reach from the Zenith to the Horizon, 


 {o 


* n. 
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Chap. IX. ſo much of it as is contained between 
the Zenith and Horizon, being divided 


Axis, and 


the World, 


into 90 Degrees, as bcing juſt equal 
to the fourth Part of the Circumfe- 
rence of the Globe; whence it takes 
the Name of the Quadrant, being pe- 
culiarly ſtiled the Quadrant of Altitude, 
from its Uſe in taking the Altitude of 
any Point of the Globe. And as the 
Strip of Braſs ſo called does by its 
Length from the Zenith to the Horixon, 
repreſent the fourth Part of a vertical 
Circle; ſo being rightly faſtned on Top 
at the Zenith, and then moved round 
the Body of the Globe, by ſuch its Mo- 
tion, the ſeveral Points thereof will 
repreſent the ſeveral Almicantars be- 
tween the Zenith and Horizon. 
Within the braſs Circle called the 
Meridian of the Globe, hangs the 
Body of the Globe, being upheld by 
two Iron (as it were) Pins faſtened to 
the Meridian, the Body of the Globe 
being made to turn round upon theſe 
two Pins, which therefore repreſent 
the #wo Poles of the Equator, or (as 
they are otherwiſe called) of the (F) 


5 


— — 


% 
—— 


(+) They are ſo called, becauſe all the World, but 
the Earth, ſeems to turn round upon them. 
Warld ; 


; | 
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World; that by the little Bear on the Chap. 1% 
Surface of the Globe, repreſenting T 
the Arctick or north Pole; and the 

other, the Antarctick or ſouth Pole. 

The Piece of Iron paſling through 

the Center of the Globe, and of which 

the two Irons Pins afore- mentioned are 

the Extremities, repreſents the Axis of 

the World. 


From what has been above ſaid, 21 
(Chap. III. Seck. 5.) it is obvious, be E. 
that he Equator of the Celeſtial Feliptick; 
Globe is the great Circle, drawn on #9 T > 
the Surface of the Globe in the very * 
Middle between the two Poles already cles of the 
mentioned; | as alſo, that the great 1.“ 
Circle, which croſſes obliquely the 
ſaid Equator, is the Ecliptich of the 
Globe; and that the two leſſer Cir- 
cles, which the ſaid Ecliptick touches 
at its greateſt Declination ( northward 
or ſouthward) from the Equator, are 
the two Tropichs of the Globe; that 
on the north Side of the Equator, the 
. Tropic of Cancer, that on the ſouth 
Side, the Tropick of Capricorn; laſtly, 
that the two leſſer Circles drawn on 

the Surface of the Globe at the ſame 
Diſtance (viz. 237 Degrees) from 
cach Pole of the Equator, as the Tro- 
| * picks 
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Chap. XI. picks are from the Equator it (elf, are 


the polar Circles of the Globe; that 
about the Arctick or north Pole, the 


Arctic Circle; that about the Antar- 


ctick or ſouth Pole, the Antarctic 


Cirelt. 


22. In reference to the Equator, it is 
The Edua here to be added, that Whercas it has | 


tor always 


biſected been afore in this Chapter, Sect. 15, 
by the Ho obſerved, that the eaſt and weſt | 


xrizon. OT : 
6 Points of any Horizon are thoſe, 


where the Sun riſes and ſets when 
he is in the Equator; and whereas alſo | 


it is then equal Day and Night all over 


the World; it hence follows, that the 


artificial Equator in any due Poſition 
of the Globe, muſt cut the Horizon 
exactly in its eaſt and weſt Points; and 


there cut it ſo, as to be equally divided 


by the Horizon into two Parts, one 

Half being above the Horizon, the.o- 

ther below. And by theſe Particulars 

it may be further proved, whether a 
Globe is truly made. 

23. The Poſition of the Equator to the 

Fh Poſiti- Hori gon, is in general three-fold. For 

— Sa the Equator cuts the Horizon, either 

zo the Ho- at right Angles, or at oblique An- 

three-fold. gles, Or elſe it is Parallel to the Ho. 

on. 
Such 
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os 0 ial (or Chap. Ix. 
Such as live under the ccleſtial (or Chap. 


which is the ſame, upon the ter- 


113 


138 : . * + 24. 
reſtrial) Equat Or, their Hor 220% 15 of * 


croſſed by the Equator, and conſe- Sphere, 


quently by all 'its Parallels at right 
Angles; and hence theſe are ſaid to 
live in à right Sphere, The Property 
of which Sphere is this, that it is 
therein equal Day and Night through 
the whole Year. For the Equator 
and all its Parallels being biſe&ed by 
the Horizon in a tight Sphere, (as 
may be ſhewn by putting the mecha- 
nical Globe into ſuch a Poſition, vi. 
ſo as that the Equator of the Globe 
may move round under the Zenzth,) 


and the Sun's diurnal Motion being 


always either in the Equator, or one 
of its Parallels; hence it follows, that 
the Sun (moving all the 24 Hours 
alike) muſt always make as long a 
Stay above, as below the Horizon, 


in a right Sphere; and conſequently, 


that it muſt be there equal Day and 
Night through the whole Year. 
Such as live on either Side the 


Equator, between it and its Poles, — lon ob: 
Ique 


Spheres 


their Horizons do crois the Equator, 
and conſequently its Parallels, at An- 
1 gles 


239, 
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' Chap. IX. gles leſs or more oblique, according as 


they live leſs or more diſtant from the 


Equator. Hence theſe are ſaid to live | 
in an oblzque Sphere, and their Hori- 
Sons, though they all biſe& or equally | 
divide the Equator it ſelf, yet do all | 
leſs or more wnequally divide its Pa- 
rallels, according as the Parallels them- | 
ſelves, and the Places to which the | 
Horizons reſpeQtiively belong, are 
leſs or more diſtant from the Equator. | 
Wherefore, the diurnal Motion of the | 
Sun, when it is not in the Equator, | 
being in ſome one of its Parallels thus 
leſs or more unequally divided by the 
teſpective Horizons, it thence comes to 
paſs, that the Day and Night are lels 


or more unequal at the ſame time of 
the Tear (excepting the two Equinox 
es) in different Places, according as 


the ſaid Places are leſs or more diſtant 


from the Zquator; and alſo that the 


Day and Night are leſs or more une- 


qual at different Times of the Tear in 
the ſame Place, according as the Sun is 
leſs or more Diſtant from the Equator. 


All which is evidently to be ſhewn up- 


dn the Globe. 
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Laftly, Under the very Poles of Chap.IX. 
the Equator, or of the World, the OE 
Horizon and Equator run parallel one of A pa- 
to the other, which Poſition is there- rallel 
fore called a parallel Sphere. The hs 
property of this Sphere is, that there- 
in it is Day for Half the Year toge- 
ther, and Night for the other Half. 
For the Equator and Horizon being 
here Parallel, as long as the Sun ſtays 
on the ſame Side of the Equator, fo 
long muſt it ſtay above the Horigon 
of that Pole, and conſequently, 10 
long together is it Day at the re- 
ſpective Pole, and Night at the oppo- 
ſite Pole. This is alſo evidently ſhewn 
upon the Globe, being placed: ſo, as 
that its Equator and Horizon become 
parallel one to the other. _- 

It remains to obſerve in reference 27. 
to the E 3 that a Revolution T Revo; 
thereof is the Meaſure of a (9 — 
Nb or the Space of 24 tor, the 
Hours. Accordingly, whilſt any 2 Ne 


Point of the artificial E guator moves themeron; 


or of 24 
Hours. 


EEE — * 4 
— 


(*) It is a Greek word: Ggnifying the Poe of one 
Day and Nighe taken together. 
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28. 
The ZTodi- 
ack, why 
divided in- 
to twelve 
Sigus, and 


each Sign 
. . othirty 


Degrees. 
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from the artificial Meridian round to 


the ſame Side of the ſaid Meridian 
again; the Index, which is faſtned 


to the north Pole of the Globe, will 
move quite round the Hour-circle | 
| faſtened upon the Meridian about the | 
ſaid Pole. And by comparing the 
Motion of the Equator with that of | 
the Hour-Index, it will ſenſibly ap- | 
pear, (if the Globe be made true) 
that as the whole Circumference of | 
the Heavens, divided into 360 Parts, | 


called Degrees, paſs under the Mer:- 


dian of any Place in a Nucthemeron | 
or 24 Hours; ſo 15 Degrees of the 


Circumference of the Heavens pals 
under the ſame Meridian every Hour. 
For according to the Rule of Propor- 
tion, as 24 Hours, are to 360 Degrees, 
ſo 7 Hour, is to 15 Degrees. 

Proceed we next to obſerve in re- 
ference to the Zodiac or Ecliptick, 
that, the Reaſon, which induced the 
Old Afrronomers to divide it into 
twebve Signs, is thought to be (% prin- 


Some conceive the Reaſon to have been, becauſe 
the Number Twelve has many aliquot Parts. 


cipally 


Of the Celeſtial GL o B E, &c. 1 
cipally this; vis. becauſe the Moon Chap. IX. 
= twelve Times round the Zodzack, a) 
whilſt the Sun goes once. And for 

the like Reaſon it ſeems to be, that, 
whereas one Revolution of the Sun 

round the Zodiack, is called the Solar 

Year, there are reckoned twelve Re- 
volutions of the Moon round the 
Zodiack to make up the Lunar Year. 

Laſtly, The Reaſon why each Sign of 

the Zodiack was diſtinguiſhed into 

thirty Degrees, feems to be this, be- 

cauſe the Moon always overtakes the 

Sun in (+) about thirty Day's after 

ſhe has left him. 

And becauſe the Sun graditur, | i. e. 29. 
goes, in a Day and Night or 24 Degrees, 
Hour's Space, near upon one of theſe = 
thirty Parts of a Sign; hence the ſaid 

Parts are thought to be ſtiled by the 
Latins, Gradus, and ſo by us, Degrees. 

And from the Circle of the Zodzack, 

or more particularly of the Ec/iprick, 

came this Name to be transferred to 

the like Diviſions of all, not only 
aſtronomical, but alſo other mathe- 
matical Circles. ; 
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Chap. IX. Agrecably to the 12 Signs of the 
| Feliprick, the Solar year is alſo divi- 
b 58 ded into twelve Months, called Solar 
ind on the Months; each being the Space where- 


Globe, | 
n the Sun goes through a Sign, and 


anſwers o ſo containing almoſt 30 Days. How 


jene theſe Solar Months ftritly fo cal. 
Month, led, anſwer to the common Calendar 
Months, or (which amounts to the 
ſame) what Degree of the Ecliprick 
the Sun is in each Day of the 12 Ca- 
lendar Mouths, is to be ſeen on the 
upper Surface of the broad wooden 


Circle of the Globe commonly called 


its Horizon; for thereon the 12 Signs 


of the Ecliptich; and the 12 Calendar 
Months are ſo placed, both according 


to the Julian and Gregorian Account, 


as that the Days of theſe may duly 
anſwer - to the reſpective Degrees of 


thoſe. 
31. In réference to the 12 Diviſions of 


eee the Eclibtick on the Surface of the 
. — us Body of the Globe, it is to be obſer— 


odiack | 
or Eclip- ved, that neither the Conſtellations 


tick are to f | f | 
be known, Themſelves, nor their Names, but 


zo byrhe their Characters ſhew, which Divi- 


2 ſion of the Achprick is eſteemed re- 
Signs ſpectively to belong to each Sign, or 


eben- 3 "= goed 
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goes under the Name of each Sign. 
Thus the Character y placed at 
the Beginning of that Diviſion, which 
is eſteemed to belong to Aries; and 
the ſaid Diviſion of 30 Degrees be- 
tween and 8, is that hic is de- 
noted by the Sign of Aries; ; whereas 


119 
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2 


ſelve 55 L Ht 
by their 
Chara- 
Cters. 


the Conſtellation ſo called, is now, 


great or moſt Part of it, out of that 
Diviſion; and the Word Aries is 
affix d to the ſaid Conſtellation 4 
moſt at the End of the ſaid Diviſion. 
So the Diviſion between It and S, is 
that which is denoted by the Sign of 
Gemini, though the Conftellation ſo 
called, is -almoſt entirely out of that 


Diviſion, and conſequently, the Word | 


Cemini affixed to tlie Conſtellation. 
The Reaſon hereof is this. The 
Conſtellations themſelves (*) conti 


nually (though very ſlowly) changing 
their Situation in the Zodiack or E- 


cliptick, in Conformity thereto, con- 


tinually to change the Names of the 
_ ſeveral Diviſions, would create great 


* — 


Y To what this Change of Situation is owing 
really is obſerved, Chap. 7. Seck, 5. 


I 4 Con- 
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Chap. IX. Confuſion in Aſtronomy; foraſmuch 
as it would make it an intricate Mat- 
ter rightly to diſtinguiſh what Parts 
of the Zograck belonged to the ſeve- 
ral Signs in different Ages of the 
World. Wherefore to avoid ſuch 
Confuſion, it has been with great 

BY | Prudence judged Expedient, not to 
= make any Change as to the Names of 
the Diviſions, though the Conſtella- 
tions themſelves do in Proceſs of 
Time change their Places; but al- 
ways to look on that which is eſteem- 
ed the firſt Diviſion of the Zodiack as 
belonging to Aries, at leaſt to let it 
go always under the Name of Aries, 
(and ſo of the reſt) though that Con- 
. ſtellation it ſelf (and o of the reſt) 
= have now ſo changed its Situation, as 
= - to be moſtly, or in great Part out of 
'Y its reſpective Diviſion; and will in Pro- 
ceſs of Time be removed farther and 

farther from it, 

33. Beſides the Circles hitherto menti- 
of of oned, there arc uſually drawn on the 
aher Cir- Surface of the celeſtial Globe, twelve 
2 2 '*e other Circles; ſix whereof croſs per- 
$ibe,v- pendicularly the Ecliprick between its 

Signs, the other lix croſs perpendicu- 
Jarly 
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larly the Equator at cvery like (vis. Chap. IX. 
30 Degrees) Diſtance, beginning to cos 
reckon from the firſt of Aries. 

The ſix former are called Circles of 34. 
Latitude, becauſe that Arch of ſuch a The 45 1 
Circle, which is intercepted between Latitude. 
any Phenomenon or Point of the Hea- 
vens and the Echptick, is the Meaſure 
of the ſaid Phenomenon's or Point's 
Latitude, 7. e. Diftance from the Eclip- 
tick northward or ſouthward. For the 
Ecliptick being the Circle in the Hea- 
vens of principal Regard, therefore, by 
it the Heavens are diſtinguiſhed into 
two Hemiſpheres, one northern, the 
other ſouthern, _ 

By the fame Circles is alſd mealü⸗ 35. 
red the Longitude of any Phenomenon which are 
or Point in the Heavens. For by the = 
Help of theſe Circles, any Phenome- Longi- 
non in the Heavens is referred to the tude- 
Ecliptick, the ſaid Phenomenon being 
underſtood to be in that Point of the 
Ecliptick, which is interſected by ſuch 
a Circle paſſing through the ſaid Phe- 
nomenon; and the Arch of the Eclip- 
tick between the firſt of Aries and 
the ſaid Point of Interſection, is the 
n of the ſaid Phenomenon's 

Longitude, 
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Y, IX. Longitude, or Diſtance from the firſt 
of Aries reckoned according to the 

Series of the Signs. 
25. By the ſix other Circles, any Phe. 
And fix nome non or Point in the Heaven is re- 


Circles e ferred in like Manner to the 1 ; 


oh”: _ and they are called Circles of eclina. 


 whichare on, becauſe that Arch of ſuch a Cir- 


= rod] cle, which is intercepted between, the 


Meaſure of its Declination, 1. e. of 
its Diſtance from the Equator, north. 


ward or ſouthward. Among . theſe | 
Circles, the two of chief Note are | 


the two (#) Colures ; one whereof crol- 

ſes the two Equinoctial Points, and 

is therefore called the EquinaiZial Co- 

lure; the other croſſes the two Solſti. 

tial Points, and is therefore called the 
Solſtitial Colure. 

And thus we have detggbe * 

The p inci- ſeveral Circles, and more remarkable 


pal Cireles Points of the celeſtial Globe. It re- 


1 \uſu- mains to obſerve, that of all the fore- 
allyreck- mentioned Circles, theſe are uſually 
oned Ten, 155 eee 
and diſtin- | LOS 
guiſhed 1 | 1 
1 (*) The Import and Reaſon; of this Nene is not 


four lefler well accounted for by any Writer of Aſtronomy, 38 
W Oo 


Circles. 


reckone" 


ſaid Phenomenon and Equator, is the | 


2 


Meridian, 
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reckoned the ten principal Circles of 2 IX. 


Globe, viz. the Horizon, the 
the. Equator, the Zodiac- 
or Ecliptick, the two Colures, the two 
Tropicks, and the two Polar Circles. 
And theſe are diſtinguiſhed into grea- 
ter and leſſer Circles; the ſix former 
being greater Circles, as being con- 
centrical with the Globe it ſelf, and 
ſo dividing, each of them, the Globe 


into two Hemiſpheres or equal Parts; 


the 


I23. 


the four latter being lefſer Circles, 


as being not concentrical with the 


Globe, and ſo dividing,, each of 
them, the Globe into two uncqual 
Parts. 


All the ten Circles laſt went 
are uſually drawn on the terreſtrial 
Globe; as alſo Circles croſſing per- 
pendicularly the Equator at every ten 
Degrees, and other Circles running 
parallel to the Equator at every ten 
Degrees. The former are called Cir- 
cles of Longitude, the latter Circles 
or Parallels of Latitude; 
as thoſe ſerve to ſhew the Longitude 
of Places, (z. e. their Diſtance from 


ſome one of the ſaid Circles taken at 
Liberty, 


and commonly called the 
firſt 


38. 


Of the ter- 


reſtrial 
Globe. 


foraſmuch 


3 3 i 


124 f the Celeſtial G L OBE, Cc. 
Chap. IX. firſt Meridian, all theſe Circles of j 
* Longitudes being alſo Meridians; 4 
theſe ſerving to ſhew the Latitude of f 
{ 
t 
I 


Places, or their Diſtance from the 
Equator. Beſides theſe Circles fore- 
mentioned, there are alſo uſually 
bt drawn on the Surface of the terre- 
= ſtrial Globe, Rumbs, i. e. Circles 
| croſſing one another in ſome certain 
Points of the Globe, where there is 2 
Vacancy, and repreſenting the ſeve- 
ral Winds, or 32 Points of the Com- 
paſs, ſet down alſo on the outward | 
| Rim of the Horizon, both of the ce- 
leſtial and terreſtrial Globe. But the 
| main Difference between theſe two 
1 Globes, is this, that on the Surface of 
= the celeſtial Globe are deſcribed the 
Conſtellations, and other fixed Stars in 
their due Situation : on the Surface of 
the Terreſtrial Globe are deſcribed the 
ſeveral Parts of the Earth and Sea in 
their due Situation. 
39. Proceed we now to the Uſe of the 
Az obſer- celeſtial Globe, or to ſhew how. the 


4 © ys Ed | ; 
cerning th, diurnal Phenomena of the celeſtial 


CRE Er, 


= © Fon — 
e eee 
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2 bes | 


Diference Lights arc repreſented thereby. For 
the natural the clearer Apprehenſion whereof it 5 


Appear- ſeems requiſite to obſerve, that there 7 
| is 
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ſtial Globe at its Center, and the Bo- 
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is this Difference in general between Chap. 1% 


the natural Appearances of the celc- rancesof 


ſtial Lights, and the artificial Repre- 4 _ 
ſentation of them by the Globe, vi. pri. 1 
that the ſaid celeſtial Lights do natu- tificiatRe- 
rally appear to us as in the Concave or Ro 
inner Surface of the Heavens, where- «por the 
as they are repreſented upon the Con- _— 
vex or outer Surface of the celeſtial 
Globe. Wherefore to make the ar- 
tificial Repreſentation to anſwer more 
exactly to the natural Appearance, 
either the Spectator muſt be con- 


ceived to be placed within the cele- 


dy of the Globe to be tranſparent 
like the Heavens, and in ſuch a Poſi- 
tion of the Eye, the ccleſtial Pheno- 
mena on the Surface of the Globe 
will appear to the Eye in a concave 
Surface, as they do naturally ; or elſe 
the SpeQtator is to be conceived as 
placed without the concaye or inner 
Surface of the Heavens; and conſe- 
quently as viewing, from ſomewhere 
above, the correſpondent convex Sur- 
face of the Heayens; and upon ſuch 
a Suppoſition, the celeſtial Phænome- 
na Would naturally appear to us in a 
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. 


3 * 
- », * * 


— 


Of the Celeſtial GL o RE, Ce. 


ed by the Globe. Now we being pla- 
ced upon the Convex, or outer Sur- 


face of the Earth, and the ſeveral Parts 


of the Earth and Sea being repreſented 


likewiſe on the convex Surface of the 


terreſtrial Globe; therefore there is an 
exact Agreement in this Particular be. 
tween the natural Poſition of the ſeve- 


tal Parts of the Earth and Sea, and 


their artificial Repreſentation by the 
terreſtrial Globe, without the Help of 
any ſuch Fiction, as has been afore ob- 


ſerved requiſite, to adjuſt the natural 


Appearance of the celeſtial Pheanome- 
na, to their artificial Repreſentation by 
the celeſtial Globe. 
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$ = ” 
d Of the more ufeful Problems ſolved by Chap, X. 
- 4 the Celeſtial GLOBE. A 
2 ; 


d PROBLEM I. 

: 

f WW 7o find the Suns PLACE in the 
v1 ECLIPTICK for any Day given, 
Ius. o. 3. Old Style. 


ö | bk the Julian Calendar (placed next 

to the Ecliptict) on the Horizon 

tal wooden Circle of the Globe find the 

Day given, to which adjoins the Degree 

of the Echprick, where the Sun is 

that Day. Thus to Oct. 13, adjoins 

the firſt Degree of Scorpio, the Sun's 
Place for that Day. 

The Sun's Place being thus found by the Eclip- 

nick on the Horizon, the ſame Degree of the Ecliprick 


on the Surface of the Globe is to be taken, in order 
to ſolve any of the following Problems. 


PRO- 


, i — 
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PROBLEM I. 


To ſind the Sun's DE CLINATION 47 
any Time given, v. gr. Oct. 13. 
Old Style. 


4 (by Problem 1.) found the 
Degree of the Ecliptick, where- 
in the Sun is at the Time given, bring 


the ſaid Degree to the graduated Edge = 


of the Meridian of the Globe; the 
Degrees of the laid Meridian, intercept- 


ed between the Equator and the Sun's 


Place, ſhews the Sun's Declination. Thus, 


Oct. 13. the Sun is in the eleventh De- 


gree of the ſouthern Declination. 


As in this, ſo in the following Problems, by bring- 
ing any Point ot the Globe to the Meridian, is under- 
ſtood the bringing it to the graduated Edge of the Me- 
ridian of the Globe, as being that which repreſents the 
true Meridian. | 8 

In like manner, the Latitude of a Place is found up- 
on the terreſtrial Globe, by bringing the Place to the gra- 
duated Edge of the Meridian and reckoning the De- 
grees of the Meridian between the Place and the Equa- 
tor. For as the Diſtance of any Point in the Heavens 
from the Equator is Aſtronomical Declination, fo th? 
Diſtance of any Point on the Earth from the Equa- 
tor is Geographical Latitude. Which is requiſite to be 
here known, foraſmuch as although the two fore- 


going Problems reſpe& indifferently all Latitudes and 


Places, the following Problems reſpect only particular 


Places, the Phenomena relating thereto varying ac- 
cording to the different Latitude of Places. 


PRO- 
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Celeſtial GLOBE! 


PROBLEM IL 


To redtify the GLo BR to any Lati- 
tude given. | 


OVE the reſpective Pole (vis. 
the north Pole, if the Latitude 
given be northern ; the ſouth Pole; 
if ſouthern) above the Horizon, till 


there are ſo many Degrees of the Me- 
: ridliun between the ſaid Pole and the 
3) . a , . 4 

| Hortzon, as anſwer to the Latitude 


g given. Thus the north Pole being 

elevated 51 Degrees and an Half, the 
- Globe is — for the Latitude of 
4 1 


C 
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ON PROBLEM IV. 


To find what STARS never riſe, or 
never ſet in any Place or Latitude 
given. 


T HE Globe being (by Problem 3.) 17 

rectifyed to the Latitude given, | 

ſuch Stars as go not under the Horixon 

of the Globe, during. its whole Revolu- 

tion, they never ſet in the Latitude gi- 

ven. And ſuch Stars as riſe not above 

the Horizon of the Globe, during its 

whole Revolution, they never riſe in 7 

| the Latitude given. Thus the little 
Bear, the Dragon, Cepheus, and Caſ- 
ſiopeia, never ſet in the Latitude of 
London; as alſo the great Bear, ex- 
cept the lower Part of its right Foot. 
On the other hand, the Peacock, the 

Indian, the Toucan, the Hyarus, the 
Dorado, the Chameleon, the ſouthern 
Triangle, the Apus, never riſe in the 
Latitude of London. 
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To reftify the Gans ſo, as that 
it may be ready duly to repreſent 
the diurnal PHENOMENA, at any 
Place; and Time given, v. gr. at 
London, O&. 13. Old Style. 


HE Globe being rectifyed (by 


Problem z.) to the Latitude of 
the Place given, bring the Sun's Place 
in the Echprick for the Day given 


(found by Problem 1 .) to the Meri- 
dian, and make the Hout-Index to 


point juſt to 12 on the Hout-Circle. 
The Globe in ſuch its Poſition will 
actually repreſent the Poſition of the 


Heavens, in Reſpect of the Place gi- 


ven, at the Noon or 12 a Clock of 
the Day given. And conſequently 
by the due Motion of the Globe; 
may be repreſented the Poſition of 
the Heavens, in Reſpect of the Place 

K 2 given, 


tit 


132 


Of the Uſe of the 


Chap. X. given, at any other Part of the Day 


given. 


Thus the north Pole being elevated 
51+ Degrees, which is the Latitude 


of London, and the firſt Degree of | 


Scorpio (which is the Sun's Place, Of. 
Ly. ld Style,) being brought to the 
Meridian, the Globe will repreſent 
the Poſition of the Heavens in Re. 
ſpe& of London, at Noon, Oct. 13. 


Old Style; that. is, ſuch Stars as are 


at or near the Meridian or Horizon 
(&c.) of the Globe, will then be re⸗ 


ſpectively at or near the Horizon 


(&c.) of London. And conſequently 
by the due Motion of the Globe, 


may be repreſented the Poſition of | 


the Heavens in Reſpect of London, at 
any other Hour of the ſame Day; 


and thereby may be found the Time 


of the Sun's Riſing or Setting, &c. 
that Day, as is ſhewn in the follow- 


ing Problems. Only it muſt be re 


membred, that in Order to ſolve 
fuch Problems, as relate to the Time 


of any ſuch Phenomenon, the Hour- 


Index muſt always be put exactly to 


12 on the Hour-Circle, before the 


Sun' S Place be moved from the Mer:- 


Man; 


. . OTE = 
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dun; and alſo ſpecial Care muſt be — 


taken, that the Hour- Index moves 
duly round with the Body of the 
Globe, | 


PROBLEM V. 


To find the Time of the Suns Ri. 
ang and Settin ER its Ampli- 
 Fude, at : ay Place or Time given. 


\HE Globe being (by Problem 5.) 
duly ordered and prepared , 
turn the Globe, . till the Degree of 
the Eclipticł, wherein the Sun is for 
the Day given, comes to the Eaſt- Side 
of the Hor:zzon; the Hour-Index will 
then ſhew upon the Hour-Circle the 
Time of the Sun's Riſing ; and the 
Degrees of the Horizon, intercepted 
between the true eaſt Point, and that 
Point of the Horizon the Sun's Place 


comes to, ſhew its Morning Ampli. 
K 3 tude, 
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Chap. X. fude, this being the Diſtance of the 


Point of the Horizon where the Sun 
riſes, from the true eaſt Point of 
the Horigon. In like manner, the 
Degree of the Ecliptich, wherein the 
Sun is, being brought to the weſt 
Side of the Horizon, the Hour: Circle 
will ſhew the Time of the Sun's Set- 
ting; and the Degrees of the FHori. 
Son, intercepted between the true 
weſt Point, and that Point of the Ho. 
rigon which the Sun's Place is brought 
to, ſhew its Evening Amplitude, or 
how far the Sun ſets diſtant from the 
true weſt Point. Where it is to be 
noted, that the Sun ſets fo long be- 
fore or after ſix in the Evening, as it 
riſes after or before fix in the Morn- 
ing; and in like manner, the Sun 
ſets ſo far diſtant (northward or 
ſouthward, according to the reſpec- 
tive Time of the Year) from the truc 
weſt Point, as it riſes from the truc 
caſt Point. 

Thus it will be found by the Globe, 
that at London, Oct. 13, the Sun 
riſes much about 7, and ſets much 
about 5 a Clock ; as alſo, that its 


Amplitude is 18 Degrees, the Sun 
rift ing 


" Celeſtial GLOBE. 


riſing ſo many Degrees to the South 
of the true eaſt Point, and ſetting ſo 
many Degrees ſouth of the weſt 
5 1 

The Time of the Sun's Setting, be- 
ing doubled, will give the Length of 
the Day; and the Time of the Sun's 


Riſing, being doubled, will give the. 


Length of the Night. Thus, OF. 13. 
the Day in the Latitude of London, 
is much about ten Hours long; and 
the Night much about 14 Hours 


long. 


PROBLEM VI. 


To find the Time of the SUN's 
Riſing and Setting by its Aſcenſio- 
nal Difference. 


EAT Degree of the Equator, 
which, reckoned from the Be- 


ginning of Aries, 
| 2 


1 


riſes or ſets with 
the 


Chap. x. 
2 


236 


Of the 7 F the 


Gap. X. the Sun in a right Sphere, is called 


the Sun's right Aſcenſion. And that 
Degree of the Equator, which, rec- 
koned in like manner, riſes or ſets 
with the Sun in an oblique Sphere, ig 


called the Sun's oblique Aſcenſt on. And 


the Difference between its right and 
oblique Aſcenſion, is called its ſcenſi 
onal Difference. 

The oblique Aſcenſion of the Sun 
is found (the Globe being firſt rectifi- 
ed by Problem 5.) by bringing the 
Sun's Place to the Eaſt or Weſt Side of 
the Horizon, and there noting what 


Degree of the Equator comes to the 
lame Side of the Horizon, together 


with the Sun. The right Aſcenſion 
of the Sun, is likewiſe found by (put- 
ting the Globe into a right Sphere, 
and then noting what Degree of the 
Equator comes together with the Sun 
to the ſame Side of the Horizon; 
or more readily and without chang- 
ing the Globe from an oblique into a 
right Sphere, by) noting what De- 
gree of the Equator comes up to the 
Meridian, together with the Sun: 

(for the Equator alwavs cuts the Me- 
114140 at right Angles, as it does the 


Horizon 
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Horizon in a right Sphere; and con- Chap. 2 
ſequently, the ſame Degree of the E- © W 
uator, that would come, together 
with the Sun, or any Degree of the 
Ecliptick, to the Horizon in a right 
Sphere, will come, together with the 
Sun, to the Meridian in any oblique 
Sphere.) The quantities of the right 
and oblique Aſcenſion being thus 
found, the aſcenſional Difference is 
found by ſubſtracting the leſſer out of 
the greater. 

Now the right Aſcenſion of the Sis 
being that Degree of the Equator, 
which riſes and ſets with the Sun in 
a right Sphere, 1. e. to ſuch as live juſt 
under the Celeſtial (or upon the Ter- 
reſtrial) Equator, to whom the Sun al- 
ways riſes at ſix, and ſets at ſix; hence 
the aſcenſional Difference (turned into 
Time by reckoning one Hour for eve- 
ry 15 Degrees, and ſo proportionably) 
ſhews how long the Sun riſes and ſets 
afore or after ſix, according to the 
Time of the Year. 


Thus 
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Thus the Sun's right Aſcenſion, 
Oct. 13. is much about 208 ; and his 
oblique Aſcenſion on that Day in 
Reſpet of London, is much about 


223.3 and conſequently, the aſcenſi- 


onal Difference is 15, which anſwers 


to one Hour in Time. Wherefore, the 


Time of the Year conſidered, the Sun 


riſes much about an Hour after fix, i. e. 


much about ſeven ; and ſets much about | 
an Hour before ſix, z. e. much about 
five; agreeably to what was found by 
Problem 6. 


"nw 


PROB L EM VIII. 
To find the SuN's Altitude CY any 
Place and Time given. 


\HE Globe being re&ifyed by | 
Problem 5 th, the Degrees of 


the Meridian reckoned from (the South 


Side of) the Horizon to the Suns 


titudc. 
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be much about 27 Degrees. 
The Altitude of the Sun is found 


at any other Time of the Day given, 


by turning the Globe (rectifyed alſo 
by Problem 5.) till the Hour-Index 
points to the Time aſſigned; and then 
faſtening the Quadrant of Altitude on 


to the Meridian at the Zenith: Ge. 


at ſo many Degrees from the Equator, 
as is the Latitude of the Place given ;) 
and bringing the ſaid Quadrant 15 faſt- 
ened to the Sun's Place in the Eclip- 


tick: the Degrees intercepted on the 


Quadrant between the Sun's Place and 
the Horizon, wow = Sun's Altitude 
at the Time aſſign Thus, Oct. 13. 
the Sun's 3 at nine in the 
Morning, will be about 17 Degrees 
in Refpe& of the Horizon of London. 
And he ſame will be its Altitude at 
three in the Afternoon. For it is to 
be noted, that at Times equally diſtant 
(before and after) from 12, the Sun's 


Altitude 1 is alſo equal. 
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tude. Thus, OZ. 13. the Meridian Chap. X. 
Altitude of the Sun at London, will 
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 PPROBLEM IX. 
To repreſent the Face or Appearance 


of the Heavens, or to ſhew the Si. 
1: zuation of the fixed Stars, at any | 
Time of the Night, in Reſpect of | 
any Place and Night given. 


HE Globe being reCtified by | 
Problem th, and (by the Nee- 
dle) ſet ſo, as that its cardinal Points | 
anſwer the cardinal Points of the Com- 
paſs, turn the Globe till the Hour-In- | 
dex points to the time of the Night al- | 
ſigned. Such Stars as appear at or near | 
the Meridian or Horizon (and fo of 
any intermediate Point) of the Globe, 
will appear likewiſe at or near the 
Meridian or Horizon of the Place gi- 
ven; (and ſo of any intermediate 
Point in the Heavens.) 
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Thus, OZ, 13. at Ten at Night, 


the glorious Conſtellation Orion will 


appear on the Eaſt Side ot the Hori- 
zon of London; the Star Rigel in the 
left Knee of Orion being juſt at the 
Horizon ; the three Stars in the ſame 
Conſtellation, called by our common. 
People the Tara, 
Horizon. About twenty Degrees (on 
a vertical Circle) above the uppermoſt 
of theſe appears the bright Star in Tau- 
rus, called Aldebaran, and the Bull's 
Eye; and ſomewhat above this in the 
ſame Conſtellation, the Celebrated 


Stars called the Hyades, and the Plei- 


ades,... theſe being in the Back, thoſe 
in the Forehead of Taurus. Juſt. under 
the Meridian Southward appears the 
Star called Andromeda's Head, and at 
or near the Meridian the Conſtellati- 
ons of Caſſiopea, Cepheus, Pegaſus, 
&c. Between the Meridian and the 


Weſt Side of the Horizon appears the 


Conſtellations of the Swan, Harp, &c. 
And at or near the Weſt Side of the 


Horizon, the Conſtellations of An- 
tinous, Serpentarius, the northern 
Crown, &c. 


Hence 


a little above the 
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blem is of good Uſe to find out and 
know the ſeveral Conſtellations, and 
the more remarkable Stars in each Con- 
ſtellation. 


PRO B LE M xXx. 


To 0 find the Hour of the Ni ght, the 


Altitude of any Star being given, 
or firſt found by ſome Inſtrument 
for that at? 


HE Globe being rectifyed ac- 

cording to Problem 5. and the 
Quadrant of Altitude duly fixed to 
the Meridian, move the Globe till 
the ſaid Quadrant croſs the Star in 
the given Altitude; then the Hour- 
Index will ſhew the Hour of the 
Night. | 


Thus, 


Hence it is obvious, that this Pro- 
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Thus, Oct. 13. the Altitude of Al. Chap: * 


4 or the Bull's Eye, is found 
to be 27 Degrees, 30 Minutes. Where- 
fore moving the Globe till the Qua- 
drant of Altitude crofles the ſaid Star 
in 277 Degrees of Altitude, the wn 
Index will then Point to Pace oh 
Night. 


Here it is clogs that if od Sear 


be in the Meridian, then there is 


Occaſion only to turn the Globe 
(retifyed by Problem 5.) till the ſaid 
Star comes to the Meridian of the 
Globe : for then the Hour-Index will 
| hew the Hour. 


DDr 


Chap. X. 


Of the Uſe of the 


PROBLEM XI 


To find the Beginning of the (Crepuſ 
| culum, i. e.) Twilight, ov; the Tims: - 


of the Day-break, 


at any proper 
Time of the Tear. 


' | rectified, elevate that Degree 
of the Ecliptick, which is diametri- 
cally oppoſite to the Sun's Place at 
the Time given, 18 Degrees above 


the Weſt Side of the Horizon; and 
the Hour-Index will ſhew the Time 
_ ſought. 


Thus, O#. 13. Day breaks, 
or the Twilight begins about a Quar- 
ter before five at London. | 


The Reaſon of elevating the De- 
gree of the Echiptick, diametrically 


oppoſite to the Sun's Place, 18 De- 
grees above the Weſt Side of the Ho- 
rigon, is this; becauſe, thereby the 


Degree of the Ecliptic wherein the 


1s Degrees below the Eaſt Side 


Sun is at the Time given, is 2 
0 


"THE Globe being (by Problem 5.) 


I. 
OY 


Celeſtial Grows. 
| the Horizon. At which Depreſſion it 
is obſerved by Aſtronomers, that the 


morning Twilight begins; as alſo, 


that the evening Twilight ends at the 


like Depreſſion of the Sun, under the 
weſt Side of the Horigon. Whence it 


is obvious, that the Beginning of the 
morning Twilight being found, it is 
obvious to know, when the evening 
Twilight ends; this ending ſo much 
after or before fix in the Evening, as 
that begins before or after ſix in the 
Morning. Thus, O&. 13: the evening 
Twilight ends about a Quarter after ſe- 
yen, at London, or any Place in the 
ſame Latitude. 

It is to be further noted, that the 
morning Twilight beginning, when 
the Sun is 18 Degrees below the eaſt 
Side of the Horizon ; and the evening 
Twilight ending, when the Sun is 18 
Degrees below the weſt Side of the 
Horizon, it thence follows, that, du- 
ring that Part of the Year, wherein 
the Sun's Depreſſion is never ſo much 
a 18 Degrees, there is no Beginning 


of the morning Twilight, or Ending 


of the evening Twilight, but one 


continued Twilight from Sun-ſctting 
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Chap. Xx. to Sun-riſing. Now that Part of the 
xear, wherein there is ſuch a cont} fir 

nued Twilight in the Latitude of Q 
London, is while the Sun is paſſing II. 
from about the fifth Degree of Gemi- h 


ni, to the twentieth of Cancer, i. e. | ing 
from about the 15th of May, to a- if © 
5 bout the 7th of July. For during MY iq 
this Space, the Sun is never deprefled vi! 
1s Degrees below the Horizon. Y anc 
No 

= BO 
PROBLEM XI. | 

| | 3 ut 
To find the Longitude and Latitude | L 
of any Star given. Od 

| re 

” AY one End of the Quadrant of Fan 
Altitude upon the proper Pole MF Sr 


of the Eclipticł, (viz. if the Star be the 
in the northern Hemiſphere of the 
Heavens, upon the north Pole; o- 1 
therwiſe, on the ſouth Pole,) and wh 

the graduated Edge thereof upon the but 
Center of the Star, ſo will the Qua- om 

ant cut the Eclipiick in the Stars Ene 
w—_— N Long ituat, 
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Long jtude, (i. e. its Diſtance from the Chip. * 
firſt er Aries, ) and the Degrees of the 
Quadrant intercepted at the ſame 
Time; between the Stat, and the E- 
liptick, will give its Latitude, this be- 
ing no other than the Star's Diſtance 
from the Echptick. Thus the Longji- 
tude of the Star called Lucida Lyre; 
will be found to be 283 Degrees 
and its Latitude about 60 Degrees 
Northwards. 
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It is obvious, that the Sun, being al- 
ways in the Ecliptick, never hath any 
Latitude; and its Longitude is found 
without any more ado, than by com- 
Putin the Number of the Degree it is 
from the firſt of Aries. Thus, 
Oct. 13, the Sun. is in the 190th De- 
gree of Longitude, that being the Di- 
ſtance or Number of the firſt Degree of 
Scorpio, where the Sun then is, from 


the firſt of Aries. 
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There are ſome other Problems; 
Which may be ſolved by the Globe; 
but they being of little Uſe are here 
omitted. And ſo we are come to the 
End of this Aſtronomical Treatiſe, 
"I herein 
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Of the Uſe of the, &e. 


Chap. X. wherein are contained ſuch Particg: 


* 


lars, as ſeem more uſeful to be known 


by Young Students, eſpecially Young 
Gentlemen, at their firſt Inſtitution in 


Aſtronomy. 
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r 
together, with the other mot 
uſeful and eaſy Elements f 
Chronology, in a diftin# | 
T reatiſe from my Aſtrono- 
1 my. But the Deſign both 
of the One and the Other 
being the ſame, as therefore 
1 have given my Aſfironc- | 
mical Treatiſe the Title of 
The Young Gentleman's F 
Aſtronomy, ſo I bave gi- 
ven this my Chronological 
Treatiſe the Title of The 
Young Gentleman's Chro- 
nology : nothing being here- 
in inſiſted on, but what re- 
lates to the common (Civil 
or Eccleſiaſtical.) Computa- 
ion of Time, and to the 
to 
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Of the ſeveral Parts of Time, which 
ariſe from a Day by Collection, vis. 


Weeks, Months, and Years, 9 


CHAP. 


The CONTENTS. 


CHAP. I. 


Of the ſeveral Characters of Time in 
general: and particularly of the Cy- 
cle of the Moon, and the Epacts. 


07 the Cycle of the Sunday-Let- 


ter, commonly called the Cycle of 
„„ | 


CHAP. v. 

Of the Indiction, and] ulian period. 
nn * 
CHAR vi. . 

Of Epoch's and Kras; and eſpecially 

of the Ara or Tear of Chriſt, the 


ra of the Olympiads, and the 
Ara of the Building of Rome. 60 


CH AP. 
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The CONTENTS. 


CHAP. VII. 


Of the Method to find Eaſter-Day ac- 
_ cording to the Nicene Rule, (as ſtill 
followed by our Church) by Help of 
the Golden Numbers affixed to the 


the Roman Method of Dating, or 
denoting the Days of the Month. 
1 | 3 74 


THE 


Calendar. To which is adjoined 


C 


Voung Gentle mans 
CHRONOLOGY, c. 
Sm 

C HAP. | 46 Chap. I. 
Of a Day; and. the Parts of Tame 
ariſing from a Day by Diviſion, 


VIZ. Hours and Minutes. 


* Rl” (#) CHRONOLOGY „ 
Gy Wi underſtood the Art or DX 

Skill of adjuſting Things 

paſt to their proper 

— Times. : 
Hence Chronological Inſtitutions RF 

conſiſt of the * of the ſeve- Its FER 
two Parts. 


88 


2— — Hit. ec 


(*) The Word Chronology denotes literally in the 

| Greek Language a Diſcourſe or Account of Time, being 

compounded of xp. Time, and * a Di ** or 
Account. 

cal 


* 


2 of Days: : 
Chap. I. ral Parts, into which Time in genetal 


is divided; and of the ſeveral Chara 


ters, by which particular Times are 

_ diſtinguiſhed one from another. 
3. The ſeveral Parts of Time are, Mi. 
All other zutes, Hours, Days, Weeks, Months, 
r and Tears: Amongſt which we ſhall 


Time ariſe 


from a 
Day, ether ariſe the other Parts of Time, conſi- 


by ivifi- „ 
on, or Col- dered as they are applied to common 
lection. Uſe. For as Hours and Minutes ariſe 
from a Day by Diviſion and Subdivi- 
ſion; fo Weeks, Months, and Years 


ariſe from a Day by Collection, or 


reckoning ſuch or ſuch a Number of 


Days together. 
4 By a Day then, according to the 
— of , primary (%) Intention of the Name, is 
mari and denoted the Time of Light; and in 
propry. this Senſe it is oppoſed to N icht, or 
the Time of Darkneſs. And the Sun 
being made 70 (F) rule the Day, hence 
a Day, according to the primary In- 
tention of the Name ſeems moſt pro- 
perly and naturally to be determined 


— 


88 — a 
* 


(*) God called the Light Day; 5 and the Darkneſs he 


called Night, Gen. i. 5. 
(+) God made two great Lights; the greater Light td 


ele = Days, Gen. i. 16. 


ſpeak firſt of a Day, becauſe from it 


by 


Of DAT s. K 
by the Sun's Riſing and Setting; and 8 
ſo to be moſt properly and naturally 
defined, the Stay of the Sun above 
the Horizon, or the Time between 
the Sun's Riſing and Setting. Agree- 
ably whereunto, Night is the Stay of 
the Sun below the Horizon, or the 
Time between. the Sun's Setting and 
Riſing, C 
But the Word Day is frequently ta- 5. 
ken in a larget Senſe, ſo as to compre- Another _ 
hend alſo the Night, and to denote a —_ 
whole Revolution of the Sun round Dai fer 
the Earth. This Sort of Day is moft — 
aptly denoted by the Greek Word (*) 24 Hours, 
Nuchthemeron. N | 

The Nuchthemeron may be reckon- 6. 
ed, cither from Sun-ſetting to Sun- 
letting, as did the Fews and Athenians, computing 

and as the Italiaus ſtill do; or from nu 
Sun-riſing to Sun-riſtng, as did the 
Babylonians; or from Mid-day to 
Mid-day, as do the Generality of 


2 5 * 
2 — 5 — Auf. 


— 


(=) It is a compound of M 4 Night, and zig 4 
Day. The two-fold Acceptation of the Word Day, 
is diſtinguiſhed uſually by the Names of a Natural and 
an Urefeial Day. But ſome calling that a natural 
Day, which others call an Artificial, hence ariſes great 
Confuſion; to avoid which I judge it beſt, wholly tor 
omit this Diſtinction, 


Aſtrono⸗ 


= . 


4 Of DAYS. 
Chap. I Aſtronomers, and likewiſe the Arabs ; 
ot ha or laſtly, from Mid-night to Mid- 
night, as did the old Egyptians, and 
We of this Iſland, together with the 
French, Germans, and other Europeans 
ſtill do. 2 N 
7. Proceed we now to the Part of 
= of as Time, called an Hour. And hereby 
is principally denoted the 24th Part 
of a Nuchthemeron. Now a Nuchthe- 
meron being the Space of an entire R- 
volution of the Sun about the Earth, 
during which the Equator makes alſo | 
an (+) entire Revolution, hence it 


i a -  @\ op ww A £AA a 


_ 


* ** 1 
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(+) In ſtrictneſs the Equator makes ſomewhat more 
than one Revolution, during a Nuchthemeron; viz. ſo 
much more as anſwers to the Sun's apparent proper 
Motion in the Ecliptick during the ſaid Space of Time. 
Now this Overplus being various, viz. 57 Minutes in 
the Sun's Apogee, and 61 Minutes in its Perigee, hence 
Aſtronomers take the Mean between the two fore- men- 
tioned Numbers for a ſtanding Meaſure through the 
whole Year, and fo compute that to every Nuchtheme- 
ron there anſwers 59'. 8”, and almoſt 20”, over and 
above a Revolution (or the 360 Degrees) of the Equa- 

tor. But now the Difference between the Sun's Reyo- 
lution (or a Nuchthemeron) and the Equator's, when at 

eateſt, being but 61 Minutes, or a little more than 2 
98 which anſwers but to a little more than 4 

: Minutes in Time, hence it may be paſſed over unre- 

| garded in common Uſe; and the Hour here ſpoken of 
may be well enough eſteemed to anſwer juſt to 15 
Degrees of the Equator, 


4 


comes 


Of MNUrEs. 1 
comes to paſs, that as the whole Cir- Cr. ., 
cle or all the 360 Degrees of the E- | 
quator anſwer to a whole Nuctheme- 

ron, ſo a 24th Part or 15 Degrees of 

the Equator anſwer to a 24th Part of 

a Nuchthemeron, or ſuch an Hour. 

And becauſe theſe Hours are all thus 
uſually meaſured by 15 Degrees of 

the Equator, hence they are all looked 

on as Equal one to another at all 
Times. | 1 

But the Jews, Greeks, and Romans 8. 
did antiently divide (not the Nuchthe- of Tem- 
meron into 24 equal Hours, but) the FLY 
Day, whether longer or ſhorter, into Hours. 
12 Hours; and ſo likewiſe the Night. 
Whence it is obvious, that their Hours 

were Unequal one to another, except 

only at the two (#) Equinoxes; when 

the Day and Night being Equal, their 

Hours would likewiſe be Equal, and 

ſo the ſame as to Extent with our 
Hours, though not as to Denomina- 


tion. 


„ 2 


(*) Hence the equal Hours uſed by us are ſometimes 
ſtiled Equinoctial Hours; and the unequal Hours uſed 
by the Fews, &c. are ſtiled Temporary Hours, from 
their varying in Length according to the other various 
Parts of the Year. 

M For 


Dr 


Hours. 


Which06- Morning; and conſequently their 


S rand 
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„ For they always, reckoning their 
AN firſt Hour of the Day from the Sun's 
How 84 Riſi ing, which at the Equinoxes an- 
unequal ſwWers exactly to our ſix a Clock in the 


Hours an- 


ſver to ur Morning, it follows that their firſt 
_— Hour of the Day muſt anſwer at the 
, Equinoxes to our ſeven a Clock in the 


ſervation 


of uſe third Hour to our nine a Clock in the 
for under- Morning; their ſixth to our twelye a 


ſtanding 


be gi, Clock at Noon; their ninth to our 


Hiſtory. three a Clock in the Afternoon, Cc. 


And although there is not ſo exact a 


Correſpondence between the Hours 


uſed by them and us, at other Times 


of the Year, yet the fſore- mentioned 
Obſervation is of good Uſe for the 
better Underſtanding the ſeveral Hours 
of the Day mentioned in the Sacred 
Hiſtory. 


: 330: Upon the like Account it is not to 
Aziz alſo be me omitted, that the Jews divi- 


— ey ded the Night (not only into twelve 


of te Hours, as is afore obſcrved ; but alſo) 
— into four Quarters, | called Matches, 
G. each Watch containing three of their 
Night-hours. Theſe Watches were 
diſtinguiſhed, cither by their numeral 
Order, hence we expreſſly read in 


the 


X £2 RVYF@a n 
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Of MINUTES. | 5 


the Sacred Hiſtory of the (#) Second, Chap. I; 
Third, and (g) Fourth Watch; or by — 
ſome other Denomination. Thus the 

firſt Watch is otherwiſe ſtiled the (þ) 

Head or Beginning of the Watches; the 
Second, the ( Midale Watch, be- 
cauſe it Jaſted till Mid-night ; and the 
Fourth, the (4) Morning Watch. A- 

gain, the Firſt was termed (|) the 
Evening; the Second, Mid night; the 
Third, the Cock-crowing ; the Fourth, 

the Dawning. | 
The common Diviſion of an Hour 1t: 


is into Quarters. But Aſtronomers, 3 
and ſuch as are more accurate in AC- Seconds; 


counting Time, divide an Hour into po 


ſixty Parts, called Minutes; and A lerween 
Minute again into ſixty Parts, called Horary | 
Seconds, as being Minutes of Minutes, 3 Mis 
and ſo ſecondary” Minutes. And here ute. 

it is to be obſerved, that the Word 
Minute. is taken in a double Senſe, ei- 

ther to denote the ſixtieth Part of an 

Hour, which therefore is peculiarly 

ſtiled an Horary Minute; or elſe to 
denote the ſixtieth Part of a Degree, 


— by 


—_—. 


*) Luk. 8. Matt. 2 Lam. ii. 
4 6 Tay. — 29 _—_— 1 0 ) Mark 


es M3. which 


38 


Of MiNurzEs. 


3 a which therefore may be diſtinguiſhed 


by the Name of a Graduary Minute. 
And this Graduary Minute is ſubdivi- 
ded by Aſtronomers into ſixty Seconds, 
and alſo each Second into ſixty T hzrds, 
and each Third into ſixty Fourths, &c. 
whereas it is uſual to ſubdivide an Ho- 
rary Minute only into Seconds. Now 
as 15 Degrees of the Equator anſwer to 
one Hour or ſixty Horary Minutes, ſo 


one Degree of the Equator or ſixty Gra- 


duary Minutes anſwer to four Horary 


Minutes; and ſo one Horary Minute 


to fiftcen Graduary Minutes. - And thus 
much for the ſeveral Parts of Time, 


which ariſe from a Day by Diviſion, and 
Subdiviſion. 
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Chap. II. 


S 


Of the ſeveral Parts of Time, which 
ariſe from a Day by Collection; 
viza Weeks MoNTHs, and 
YEARS. En 


Mong the ſeveral Parts of Time, 1. 
which ariſe from a Day by Col- of a Week 
jection, it is proper to ſpeak firſt of ? property ſo 
the Merl, not only as denoting the 
ſmalleſt Collection of Days, namely, 

no more than ſeven; but alſo as be- 

ing the moſt Antient Collection, as 

we learn from the Sacred Hiſtory, 
whereby we are taught that it was in- 
ſtituted preſently after the Creation, 

and in Memory of God's creating the 
World in fix Days, and reſting on the 
Seventh from all his Works, which he 

had made. 

The ſeven Days of the Week are 2. 
commonly diſtinguiſhed by the Name The ſeven 
of the Plancts, accounted alſo juſt _ Whek, 
ſeven according to the Vulgar Syſtem, whence 
and placed in this Order from the 2 
W to the Loweſt, viz. Saturn, Denomi- 
M 3 Tupiter, nat out. 


10 


Of WEEKS. 


Chap. II. Jupiter, Mars, the Sun, Venus, Mer- 


WNYY cry, and the Moon. Now the Aſtro- 


logers ſuppoſing the fore-mentioned 
Planets to preſide or rule over the ſe- 
veral Hours of the Nuchthemeron ac- 
cording to their Order above-menti- 
oned, hence denominate each Day of 


the Week from that Planet, which is 


ſuppoſed to preſide over the firſt Hour 
of the Nuchthemeron. Whence it comes 
to paſs, that the Days are denomina- 
ted from the Planets according to the 
common Method. For aſſigning the 
firſt Hour of Saturday to Saturn, the 
ſecond will fall to Jupiter, the third *' 
to Mars, the fourth to the Jun, the 
fifth to Venus, the ſixth to Mercury, 
and the ſeventh to the Moon. And 
ſo the eighth Hour will fall to Caturn 
again, and alſo the fifteenth and 
twenty-ſecond. of the ſaid Nuchtheme- 


ron; and conſequently, the twenty- 


third Hour will fall to Jupiter, the 
twenty- fourth to Mars. By which 
means the firſt Hour of the next Nuch- 


themeron will fall to the Sun, and the 


firſt Hour of the next to the Moon, of 
the next to Mars, of the next to Mer- 


cury, of the next to Jupiter, of the 


next to Venus; and of the next to Sa. 
| £ Turn 
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turn again, and ſo through the next 
Week as afore. Hence the Diys of 
the Week came to be diſtinguiſhed in 
their Order by the Latin Names of 
Dies Satuini, Solis, Dung, Marit, 
Mercurii, fovis, and Veneris; and (6 
among us by the Names of Saturday, 
$: unday, Munday, Tueſday, Weantſday, 
7. bur fag, and Friday. For as Satur. 
day, Sunday, and Munday, plainly de- 
note the Day of Salurn, the "Sh and 
the Moon; fo Tweſuay, Wedniſuay, 
Thur ſdlay, and Friday, denote the Day 
of Tuiſco, Moden, Thor, and Frigd ; 
which ate the Saxon Names reſpective- 
ly anſwering to Mars, Metcury, Jußpi- 
fer, and Venus. 

It is alſo not to be omitted, that, 
becauſe the Eaſter Weck was formerly 


eſteemed the Fitſt or Principal Week 2 


of the Yearz and cach Day thereof 
was a Feria or Holy-Day; hence the 
ſeveral Days of the Weck were diſtin- 
guiſhed in their reſpective Order, a- 
mong the Primitive Chriſtians, by the 
Names of feria Prima, Secunda, &c. 
1. e. the Firſt, Second, (&c.) Holy- 
Day: Sunday, or the Feria Prima be- 
ing other wile ſtiled by them the Lord's 

M 4 Day, 


it 
Chap, It- 


3. 

The roy 

of the Week 
ow deno- 
—_— by 
the Anti- 
ent Chri- 
ſtians. 
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Chap. II. 


4. 
A Week 
ſemetimes 
taken to 
denote the 
Space o 
fred 4 
Years. 


X | 
A Synodi- 
2 
rimaril 
to A 4 
Month. 
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Day, as being the Day of our Lord's 
Reſurrection. 

Hitherto we have ſpoken of a Week 
in its common Acceptation, as it denotes 
a Week of Days, or ſeven Days. But 
it is not wholly to be paſt by, that as the 
Original or Hebrew Word which we 
render a Week, does literally denote 
only in general a Collection of Seven, 
and therefore may be applied to Years 
as well as Days, (and the ſame holds 
as to the correſpondent (*) Greek and 
Latin Words,) ſo it is actually uſed in 
(+) ſome Places of the Sacred Hiſtory to 
denote, not ſeven Days, but ſeven 
Tears. And in Conformity to the Uſe 
of the ſaid Original Word, our Engliſh 
Word Week is uſed in the ſaid Places of 
Sacred Scripture to denote, not a Week 
of Days, but a Week of Tears, or a 
Collection of ſeven Years. 

Proceed we next to ſpeak of Months, 


which, as they are of various Sorts, 


ſo are called by this one common 
Name, not by mere Chance, or with- 
out any Reaſon, but by Reaſon of 


— ——— 
— — 


(*) Hebdomas and Septimana. (+) So Dan. ix. 
their 


24=--27. 


Of MoN TRS. 13 
their all agreeing in ſome Relation to 8 
a Month primarily ſo called. Now 
the () Hebrew Word, to which our 
Word Month anſwers, does literally 
import the Time from one New Moon 
to- another; and ſo does properly de- 
note a Synodical Month. And foral- 
much as this ſort of Month is moſt dil- 
tinguiſhable by our Senſe, and ſo moſt 
obvious and proper to be uſed as a 
Meaſure of Time in the common Af- 
fairs of Life; hence it is more than 
probable, that, as our Word Month 
is evidently derived from the Word 
Moon, ſo it was primarily intended to 
_ denote likewiie the Time from one 
New Moon to another, or a Synodical 
Month. For it is more than probable, 
that this Word in our Language (and 
ſo of the correſpondent Words in all 
other Languages) was firſt uſed to de- 
note that Sort of Month, which was 
firſt obſerved as a Meaſure of Time. 
But now it is not reaſonably to be 


po 


” ? 


(% The Hebrew Word Chodeſh (is derived from a 
Radix, which ſignifies to Renew, and accordingly) 
does primarily denote the New Moon, or the Day of 
the New Moon; and thence it is ſecondarily taken to 
denote a Month, being the Space from one New Moon 


to another, : 
doubted 
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was firſt uſed as a Meaſure of Time, 
foraſmuch as it is obvious to the bare 
Senſe, eben of the Vulgar and moſt 
illiterate Perſons. 

As for the Periodical Month; ot the 
Time wherein the Moon goes round 
her Orbit, this could not be determi- 


ned without ſonic Obſervation and 


Study; and therefore ho doubt was 
not taken Notice of, till ſometime 
after the Synodical Month was uſed. 
And conſequently it is not to be 
doubted, but the Name Mouth was 
applied to the Time of the Moon's 
Periodical Courſe, not primarily, but 
ſecondarily, or after it had for ſome 
Time been applied to the Moons Sy- 
nodical Courſe. And the Reaſon of 
impoſing the ſame Name upon the 
Time of that, as had been impoſed 
afore upon the Time of this, was, be- 
cauſe both Times agree in the general, 
VIS. as they relate to the Courſe of 
the Moon, and ſo may both from the 
Moon be called Months. 

It has been afore (in the Aſtrono- 


of the dif- mical Treatiſe, Chap. 4. Sekt. 2, 3.) 


obſcrved, that the Terichiert Month 


, conſiſts of 27 Days and 7 + Hours; 
and 


£m FA wa 3 


: 
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and the Synodical Month of 29 Days Chap. If 


and 12 + Hours. And the Reaſon of . gin ; 


this Difference has been there accoun- Periodical 


It is here to be further noted, that, 7. 


| becauſe during (either a Synodical or A Solar 


Periodical) Month of the Moon, the — 
Sun paftes well-nigh through a whole / called 
Sign of the Ecliptick ; hence the Time * Month: 
of the Sun's paſling quite through a 
Sign is called a Solar Month, as nearly 
anſwering to the Space of a Lunar 


Month, eſpecially the Synodical Month. 


For as this Sort of Lunar Month is a 


little above 29 + Days, fo the fore- 
mentioned Solar Month is almoſt 30 

+ Days: and conſequently the Diffe- 
ice between them is but about one 


Day. 


But now becauſe the fore-mention- 8. 
ed Solar and Lunar Months do not ni, 
conſiſt juſt of whole Days, but of what, and 
ſome odd Hours and Minutes over, 7 ee 
which cannot be conſidered in the 
common Account of Time; therefore 
ſome certain Number of juſt whole 
Days are made uſe of inſtead of the 


fore- mentioned Aſtronomical Months; 


but however are called likewiſe Months, 
foraſmuch as. they come as near as can 
be 


-- 


16 


Chap. II. 


% 


9 - 
A Month 
of Weeks, 
what. 


IO, 
The Civil 
Synodical 
Month, 
what. 


Of MonNras. 
be to the ſaid Affronomical Months, 


from which they are diſtinguiſhed by 


the Name of Civil Months, as being 
adapted to Civil or Common Ule. 
Thus in the firſt Place, what is moſt 
commonly called a Month among us, 
is made to conſiſt juſt of twenty-cight 
whole Days, and ſo juſt of four whole 
Weeks; whence it is peculiarly tiled 
a Month of Weeks. It is obvious, 
that in Order to render the Computa- 
tion of Time from Weeks to Months 
more caſy, and ſo more fit for com- 
mon Uſe, it was neceſſary that the 
Month ſhould conſiſt juſt of ſome ccr- 
tain Number of whole Weeks : which 
being thus neceſſary, four whole 
Wecks were made Choice of for the 
Number, which ſhould conſtitute the 
Month ; becauſe this Number comes 
nearer than any other Number of 
Wecks, to the ſeveral Aſtronomical 
Months afore-mentioned. 
The Aſtronomical Synodical Month 
is adapted to Civil or Common Uſc, 
by making the Civil Synodical Month 
to conſiſt alternately of (% twenty- 


(* A Civil Synodical Month conſiſting of thirt 
Days, is called Ple nus, i. e. a Full Month; and a Civil 
Synodical Month conſiſting but of twenty-nine Days. is 
called Cavus, i. e. an Hollow or Defective Month. 


nine 
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nine and thirty whole Days; for 29 Chap. II. 
+ 30 59 S292 * 2, that is, two 

Civil Synodical Months are equal to 

two Aſtronomical Synodical Months, 
omitting in both the odd Minutes. 

And conſequently, according to this 
Method, the New Moon will keep to 

the firſt Day of every ſuch Civil 
Month for a long time together, when 

once adjuſted thereto. This was the 
Month in Civil or Common Ule a- 
mong the Jews, Greeks, and Romans, 

till the. Time of Julius Ceſar, and is 

ſtill ſo among the Turks. 

In like manner, the Aſtronomical 11. 
Solar Month may be adapted to com- Th Sear 
mon Uſe, by making the Civil Solar „br 4e 
Months to conſiſt alternately of thirty rower 
and thirty-one Days, excepting one —_— - 
Month of the twelve, which ſhould Commer 
conſiſt of thirty Days every four Years ; _ 
the other three Years it muſt conſiſt 

only of twenty-nine Days. This is 
illuſtrated by the adjoining Scheme or 

Table of the Solar Months. 
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Chap. II. 


Months. Days. Months. Days. Months. Days; 
March 31 _Omintilis 31 November 31 


April 30 Sextilis 30 December 30 
May 31 September 31 Fanuary 31 
Fune 30 October 30 February 29 


And every fourth Year, 30 


For according to this regular and uni- 


form Method, there will be 365 Days 
in the twelve Solar Months for three 
Years together, and every fourth Year 
366 Days, juſt as it is now. 

12. It is evident then, that the Civil 
The Solar Solar Months might be thus uniformly 
gu n, conſtituted. And indeed they were 
ro be inſli- ſo conſtituted in the main at firſt by 
in Ui. Julius Ceſar, who brought the Solar 
mong us. Months into common Ule among the 


Romans, whereas they uſed afore the 


Civil Lunar Month, as was () ob- 
ſerved when we were ſpeaking of the 
ſaid Lunar Month. The Alteration 
was made afterwards, when (as the 
fifth Month, which had afore been 
called from its Rank, Quintilis, was 
new named Julius in Honour of the 
Emperor of that Name; ſo) the ſixth 
Month, which had afore been called 


3 
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from its Rank, Hextilis, was new Chap. II 


named Auguſtus in Memory like wiſe of 


the Emperor of the ſame name; and 


not only ſo, but (whereas this Month 


conſiſted afore but of thirty Days, 
and ſo was a Day ſhorter than the 


foregoing Month of July,) there was | 


a Day more added ta it, that ſo the 
Honour paid to Auguſtus might not 
ſeem to fall ſhort of the Honour paid 
to Julius, even in this Punctilio. Now 
this Alteration being made as to the 
Month of Auguſt, it (according to the 
alternate Ne at firſt inſtituted, 
and ſtill preſerved in the following 
Months) made an Alteration in all the 
following Months, except January, 
which upon this Alteration ſhould 


have had but thirty Days according to 


the alternate Method primarily inſti- 
ftuted. But this Month being ſo named 
in Honour of Janus, eſteemed by the 
Romans, the God of Time, on the 
like Conſideration that it ſeem'd pro- 
per to lengthen the Month of Auguſt 
by a Day, it might ſeem not proper 
to leſſen the Month of January by a 
Day, but rather to continue it ſtill 
_ thirty-one Days long, and to make 
— which afore was twenty- 

nine, 
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Days long, to be commonly but twen- 


ty-cight, and every fourth Year but 


twenty-nine Days long. And ſo the 
Solar Months came to ſtand, as they 


do now in our Calendar, (whence 


they are called the Calendar Months) 
in reference to the Names and Num- 
ber of Days aſſigned to each, ſet 
down in ſhort in the following Ta- 
ble. | 


Months. Days. Months. Days. Months. Days. 


March 31 Fuly 31 iNovember 30 
April 30 Auguſt 31. December 31 
May 31 September 30 Fanuary 31 


June 30 Ottober 31 February 28 


But every fourth Your, 29 


By comparing this and the forego- 


ing Table, will be illuſtrated what- 
ever has been here ſaid, either con- 
cerning the firſt Inſtitution of the So- 


lar Months among the Romans by Fu- 


lius Cæ ſur; or concerning the Changes 
that have been ſince introduced. And 
alſo it will appear, that the whole 


Number of Days, contained in the 
twelve Solar Months taken together, 


hath been all along the ſame, vig. 
365 Days, and every fourth Year 366 


Days. The former of which Sums is 


the 
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the Time, wherein the Sun ſeems to Cbap. II. 
— 


paſs through the twelve Signs, (F) omit- 
ting the odd Hours and Minutes, and 
the latter Sum is the Time, wherein the 


Sun ſeems to paſs through the twelve 


Signs, adding thereto the odd Hours and 
Minutes which were omitted the three 
foregoing Years, and ſo many Minutes 
more as make the ſaid odd Hours and 
Minutes equal to a whole Day in four 


Years. 


9 


Now as theſe twelve Solar or Ca- 13. 
lendar Months make up the Civil So- 4Twelve: 
lar Year in uſe among us (in which 3 
Senſe it is, that a Twelve. Month is uſed 3 
by us as an Equivalent Term to a Far. 
Tear) ſo what has been ſaid concern- 
ing the Sums of 365 and 366 Days 
being contained in the twelve Calen- 


dar Months taken together, will be 


more particularly explained, when we 
come preſently to ſpeak of the Civil 
Year in uſe among us; after that 
we have made ſome ſhort Obſerva- 
tions concerning the Year in gene- 
ral. 


(H See Seck. 16, of this Chapter. 1 4 


N By 


A N\Year, 
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14. 


what, in 
general. 


1 pro- 


perly taken 
tro de note a 


Solar Year. 


15. 
A Lunar 
Tear, 
what. 


Of YEARS. 


By a (+) ear then (the only Part 
of Time remaining to be treated of) 
is denoted in general a Revolution of 


a Celeſtial Light round the Heavens 


by (what is eſteemed) its proper Mo- 
tion. Thus an cntire (apparent) Re- 
volution of the fixed Stars is ftiled the 
Great Tear; and the Time whercin 


Saturn, Jupiter, and Mars, go round 


their Orbits, is reſpectively ſtiled the 
Vear of Saturn, Jupiter, and Mars; 
and accordingly the Time of the 
Moons going round her Orbit, com- 
monly called her Periodical Month, 
is ſometime ſtiled her Year. But by a 
Year is - principally and properly de- 


noted the Time, wherein the Sun ap- 


pears to move round the Ecliptick, 
which is 365 Days, 5 Hours, and ve- 


ry near 49; Minutes. 


Now becauſe during the Time of 
one Solar Year, there are twelve Sy- 
nodical Months; hence twelve Syno- 


W 2 4 — 2 -, 4 8 8 I WY" ac . 
— 


(4) As the Latin Word Annus primarily denotes a Cir- 
cle (whence Annulus ſignifies a Ring) and is thence ta- 
ken to denotea Year, as being a Circle of Time, which 
being once gone round is begun again; ſo the Greek 
Word #v7%, and the Hebrew Word Shanah is of the like 
Importance, „„ | 


dical 
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dical Months conſtitute (what is called Chap, U. 
a Lunar Year; which therefore conſiſts FP 
of 354 Days, 8 Hours, and a little more | 
than 48 Minutes. So that the exact 
Difference between the Aſtronomical 
Solar and Lunar Year is 10 Days, 21 
Hours, and 1 Minute. 

But whereas the Hours and Minutes 16. 
above the whole Days of a Solar Year, e 
can't be taken Notice of in Civil or Solar Tear. 
Common Uſe; therefore the Civil _ = 4 
Solar Year in uſe among us, is made 3 Com 
to conſiſt only of 365 Days for three wen UF. 
Years together, and every fourth Year 
of 366 Days. Namely, whereas in an 
Aſtronomical Solar Year there are, a- 
bove the whole Days, 5 Hours, and 
very near 49+ Minutes; there are ad- 
ded every Year about 11 Minutes, to 
make up this juſt ſix Hours ; and theſe 
ſix Hours amount juſt to a whole Day 
in four Years. . 

Each of the three Years conſiſting 17² 
only of 365 Days, is called a Common 4 Biſſex- 
Year; and every fourth Year conſiſt- _—_ 
ing of 366 Days, is called a Biſſextile Year, * 
or Leap-Tear. The Reaſon of its be- * 
ing called Biſſextile is, becauſe the 
Day ariſing in four Years out of the 
fix Hours afore-mentioned, is this 

N 2 Year 
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Chap. II. Year intercalated, i. e. inſerted into the 

35 Calendar, by reckoning (according to 
the Roman Way, bis ſextum Kal. 
Martii, i. e. by rcckoning) twice the 
ſixth Day before the Calends of March, 
which anſwers to our twenty-fourth of 
February. But although we took our 
Civil Solar Year from the Romans, yet 
we do not imitate them in this particu- 
lar, but inſtead of reckoning February 
the twenty-fourth twice, we reckon 
this Year twenty-nine Days in February, 
whereas in common Years we reckon 
but twenty-eight. But although we 
reckon not February twenty-fourth 
twice, yet we reckon twice the Calen- 
dar Letter always belonging to Febru- 
ary the twenty-fourth ; namely f. And 
by this means, that which was the S7r- 
day Letter from January the firſt to 
February twenty-fourth, will be ſo no 
longer, but the Letter next before it in 
the Order of the Alphabet, will be the 
Sunday Letter for the remaining Part of 
the Year. From which Leap or Change 
from one Sunday Letter to another, 


this Year came to have the Name of 
Leap Tear amongſt us. 


It 


Of YEARS. 8 
It has been afore obſerved, that the Chap. II. 
Aſtronomical or true Solar Year does 18 
conſiſt of 365 Days, 5 Hours, 49% Ne civit 
Minutes. Whereas to adapt it to Ci- Solar Tear 
vil Uſe, the Solar Year is conceived — 
to conſiſt of 365 Days, and juſt ſix utes; and 
Hours; (which ſix Hours in four 3 
Years make up juſt another whole formation 
Day ;) ſo that the Civil Solar Year is 15 8 
. ar 
about eleven Minutes longer than the can 
true Solar Year. Hence it comes to *here%. 
paſs, that the Seaſons, or (which 
comes to the ſame) the Equinoxes and 
Solftices, depending on the true Solar 
Year, do not keep always to the ſame 
Time or Part of our Civil or Common 
Year, but vary every Year about 
cleven Minutes, (viz. 10, and 48% 
and conſequently about a whole Day 
in 133 Years. Wherefore from A. D. 
325, when the famous Nicene Council 
was held, to A. D. 1582, whercin 
Pope Gregory the XIII. reformed the 
Calendar, there was found to have 
arole a Variation of ten Days; the 
Vernal Equinox, which at the Time 
of the Nicene Council fell about the 
21ſt of March, in A. D. 1582, being 
found to fall on March the 11th. 
Hereupon the forementioned Pope, 
| N3 intending 
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or. Il intending to bring back the Equinox to 


is. 


the Time of the Year it fell upon at 
the Nicene Council, ordered October 5th, 
(in the Year 1582.) to be reckoned 
October 15th, thereby ſuppreſſing ten 
Days, and making the following March 
11th to be reckoned March 21ſt; and 
ſo the Vernal Equinox, which other- 
wiſe would have been reckoned to fall 


on March 11th, to fall on March 


21/?, as at the Time of the Nicene 
Council. And that the like Variation 
might not happen again, the ſaid Pope 


ordered, that once in 123 Years a Day 


ſhould be taken out of the Calendar; 


or (which comes to the ſame) that three 


Days ſhould be taken out every four 


Hundred Years, after this Method, vg. 


whereas, according to the Account a- 
fore (and ſtill by us) uſed, every Hun- 
dredth Year from the Nativity of our 
Saviour is a Leap- Tear; from thence- 


forth only every four Hundredth Year 


ſhould be a Leap-Tear ; and the other 
Hundred Years ſhould be common 
Years. 

As the Account afore in uſe, is 


Old-Style thence called the O/d Style ; as alſo 
the Julian Account or Fuljan Tear, 
from Julius Czar, by whoſe Authori- 


Style, 
what. 


? 
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ty it was firſt introduced among the No- Chap. Il. 

mans, forty-lix Years before Chriſt, ac- "AY 
cording to the Common. Account by the 

Years of. our Lord: So this Form of the 

Civil Solar Year introduced by the fore- 
mentioned Pope Gregory, is from him 

called the Gregorian Account; as alſo 

from its being (comparatively with the 

former) newly introduced, the New-S7y/e, 

And this is uſed in 1taly, France, Spain, 

and where-ever the Pope's Authority is 

acknowledged ; and as it had been re- 

ceived from the firſt by the Popiſh Coun- 

tries of Germany, ſo towards the End of 

the laſt-Century it was reccived alſo by 

many of the Reformed People of Germa- 

N, as to their Civil or Common Account 

of Time. For as to their Eccleſiaſtical 

Account, or finding the (Eaſtern Moon, 

or) Time of Eaſter, theſe do or did till 

(% very lately follow the Rudolphins 
Tables of Kepler. The Old-Style is 

ſtill uſed by Us of this Iſland, as alſo in 


Ireland, and by ſome others. 


Although the Calends or Firſt of 20. 
January is now-adays, almoſt thorough- bo ve" 
| ginnings 
— of the Ci- 
| : : vil Solar 
(% The Publick News-Papers have in general pom Year in va- 
Account of ſome Reformation or Alteration made lately „jous Coun- 
in this Reſpect by the Proteſtants in Germany. tries. 
N 4 out 


«„ 


28 Of YEARS. 


Chap. II, out all Europe, commonly looked ON as 


ſche Beginning of the Year, whether 
Fulian or Gregorian; yet there are 
ſome, who reckon the Beginning of 
it from ſome other Part of the Year. 
Thus the Venetians, Florentines, and 
Ptiſans in Italy, and the Inhabitants of 
Triers or Treves in Germany, reckon 
the Beginning of the Year from the Ver- 
nal Equinox. The Church of England, 
in Conformity to the Antient Uſage of 
the Chriſtian Church, reckons her Ec- 
cleſiaſtical Year from the Feaſt of the 
Annunciation, commonly called by us 
Lady-Day. And our Civil Year, ac- 
cording to our Law, takes alſo its Be- 
ginning from the ſame Day; though 
the common People, and others among 
us in Matters not requiring the Nicety 
of a Legal Date, reckon the Begin- 
ning of our Year from the firſt of Ja- 
Nnuary. 

21. It has been afore obſerved, that the 
1 Lunar Year, ſtrictly or according to 
Lan, Aſtronomical exactneſs, conſiſts of 
Y-ar, how 354 Days, 8 Hours, and a little more 


F | | 
Gilg; than 48 Minutes. But to adapt this 


andfirjlef alſo to Civil Uſe, the Civil Lunar 


= rhe roo Year is eſteemed to conſiſt only of 354 


narTear. Whole Days. So that the Difference 
| between 


of Years. - 


between the Civil Lunar Year of 354 Chap IT. 

Days, and the Civil Solar Year of 
365 Days, is an eleven Days; the 
former being ſo much ſhorter than the 
latter. Hence it comes to pals, that 
' ſuch as uſe the Civil Lunar Year, 
without any regard to the afore ſaid 
Difference, their Year, ſuppoſing it 
to begin now in Spring, will after 
cight Years Time begin in Winter ; 
and after eight Years more in Au- 
tumn, and ſo after that in Summer; 
and laſtly, afrer about thirty three 
Years in all, will begin in Spring a- 
gain. Hence it is called Annus Luna- 
ris Vagus, or the Wandring Lunar 
Tear ; becauſe its Beginning thus 
wanders through the ſeveral Seaſons, 
and that in the Memory of Man. And 
this is the Sort of Year uſed by the 
Turks. 

Others, though they uſed or uſe 22. 
the Civil Lunar Year, yct remedy the 2 _ 
fore-mentioned . Inconveniency of its nar, or 
thus changing the Time of its Begin- Luna So- 
ning, by having Regard to the fore 
mentioned Difference of eleven Days, 
between the Civil Solar and Lunar 
Year; namely, by intercalating fo 
many Months, as the {aid Difference 

of 
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Chap. II. of eleven Days ariſe to in ſuch a num. 


” ber of Vears. By which means 
the Lunar and Solar Vear are kept ſo 
adjuſted one to the other, as that the 
Beginning of the Lunar Year will 
keep in a manner fixed to the ſame 
Part of the Solar Year. Hence this 
Sort of Year is called the fixed Lunar 
Year 5; as alſo the Luni-Solar Year 
and it is uſed by the Jews, and the 
Church of Rome in her Eccleſiaſtical 
Account. And thus much for the ſe- 
veral Parts, into which Time in gene- 


ral is diſtinguiſhed. 
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CHAP. II. 


Of the foveral CHARACTERS of Tims 
in general; and particularly of 
the CYCLE of the Moon, and the 
EPACTS. 


Roceed we now to ſpeak of the ſe- 
veral Characters, whereby particu- 3 of 
lar Times are diſtinguiſhed one from Yume two- 
the other. And theſe are either Na- 
tural or Inſtituted by Men. 

The Natural Characters of Time are 2. 
ſuch as depend on Natural Cauſes, and , Nats: 
are theſe; vis. New Moons, Full gr * 
Moons, Eclipſes, either of the Sun (as Timewhat . 
they are commonly call'd) or Moon, 
the two Equimoxes, the two So//tices, 
the Cycle of the Moon, and the pacts 
of the Moon, All which have been 
ſufficiently ſpoken of in the foregoing 
Treatiſe of Aſtronomy, except the Cycle 
and Epacts of the Moon; which are 
therefore to be here explained. 


The 


= 
Chap, III. 


cle of 5 © 


Moon. 


F 4. | 

Of the 

aa 
umber, ' 


or Prime. 


Of the CYCLE of the Moo. 


The Cycle of the Moon then is to 
be e a (Ft) Natural Character 
of Time, becauſe it depends on a 
Natural Cauſe, wiz. the Motion of 
the Moon: which is ſuch, that, after 
nineteen Years very nearly, the New 
Moons and Full Moons are obſerved 
to fall on the ſame Nuchthemeron of 
the Julian Year, as they did nineteen 
Years afore. Hence this Cycle is o- 
therwiſe termed the Cycle of nineteen 


Tears. 


The New Moons being obſerved to 
fall out thus, they were wont former- 
ly to calculate or find out the Time of 
the New Moons (without the Help of 
Aſtronomical Tables) after this man- 
ner. They obſerved, on what Day 
of each Calendar Month the New 
Moon fell, in each Year of this Cycle; 
and to the ſaid Days they ſet reſpe- 
ctively the Number of the ſaid Year. 
Thus obſerving, that the New Moons, 


in the firſt Year of this Cycle, fell on 
January 234, February 2 1ſt, March 23d, 


— 


— 
7 _—_ 
* * 


(4) Some eſteem this, not a Natural, but an Inſti- 
tuted Character of Time. But not ſo properly, ſince it 
depends on a Natural Cauſe. 
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&c. they ſet the Number 1 to the ſaid ch III. 
Days. And in the like manner, obſer- - 


ving that, in the ſecond Year of this 
Cycle, the New Moons fell on Fanua- 
ry 12th, February 10th, March 12th, 

&c. to the ſaid Days they ſet the 
Number 2. And after this Method 
they went through all the nineteen 
Years of this Cycle; as may be ſeen 
Yin the Calendar adjoining to the 
End of this Chronological Treatiſe. 
The Numbers thus ſet to the Days 
whereon the New Moons fell in each 
Year, are called the Golden Numbers, 
either becauſe they were formerly 
wont to be writ in Gold, or elſe be- 
cauſe of their Golden or great Uſe. 
Any one of theſe Golden Numbers is 
otherwiſe called the (+) Prime, be- 
cauſe the ſaid Numbers were placed 
in the Prime or Firſt Column of the 
Calendar, as they ſtill are in our 
Church Calendar, and in the Calen- 
dar adjoining to this Treatiſe : Or elſe 


—— 


\ 


( As alſo in the Calendar of the Common Prayer- + 
Book. 
(Y) It is called by this Name in the Directions be- 


longing to the Table for finding Eaſter for ever in the 
Common-Prayer-Book. 


| becauſe 
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find the 
New 


Moone a: Council, foraſmuch as the Golden 


preſent by 
the ar FA 
Number. 


Of the CrelE of the Moom: 


Chap. III. becauſe each Golden Number de- 
notes Luna Prima, or the Firſt Day 


of the New Moon, according to 


which way of ſpeaking the Full 


Moon is frequently ftyl'd Luna Quar- 
tadecima, as falling on the Fourteenth 
day after the New Moon incluſively. 
The Golden Numbers being thus placed, 
it Was eaſy to find, what Day of any 
Month in any Vear given the New 
Moon will fall upon, it being 
known to what Year of the Moon's 
Cycle the Year given anſwered. Thus 
ſuppoſe, A. D. 354, to be the Year 
given, Which anſwers to the 1375 
year of the Moon's Cycle; and ſup- 
pole it be enquired, what day of 
March the New Moon fell upon that 
Year, I look for the Number 13 in 
the Month of March, and find it ſet 
to the 11th Day; whereby is ſhewn, 
that the New Moon fell that Year on 
that Day of March. . | 
And by this Method the New 
Moons could be found with Accura- 
cy enough at the Time of the Nzcene 


Number did then ſhew the Day (i. . 
the Nuchthemeron) within which the 
New Moon fell out. And hercupon 

1 15 


Of the Cy CLE of the M 0 0N: 


more in Chapter 71h. It is here to 


be obſerved, that the Golden Num- 
bers do not now ſhew the Days, 


whereon the New Moons fall. For 
the Cycle of the Moon is leſs than 
nineteen Julian Years, by 1 Hour, 
27 Minutes, and almoſt 32 Seconds. 


Whence it comes to paſs, that, al-. 


though the New Moons fall again 
upon the ſame Days, as they did 
nineteen Years afore, yet they fall not 
on the ſame Hour of the Day or Nuch- 


 themeron; but „ Hour, 27 Minutes, 


and almoſt 32" Sooner. And this 
Difference ariſing in about 312 years 


to a whole Day, hence the New 


Moons after every 312 Years fall a 
whole Day (i. e. Nuchthemeron) ſoon- 
cr. Upon this Score the New Moons 
fall now four Days ſooner, than they 
did at the Time of the Nzcene Council. 
Which being obſerved, the Day (z. e. 
the Nuchthemeron, though not the 
Hour of it) on which the New Moons 
fall, may be now found by the Gol 
den Nuniber. For Inſtance, I would 
know on what Day of January the 


New Moon will fall next Year, vig. 
1712. 


35 


is founded the Rule of the Nicene . 
Council for finding Eaſter, of which 


) 
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Chap. Ul. 1712. This, by the Rule delivered 


5. 
To find 
what Year 
of the 
Moon's 
Cycleany 


given Year 


of Chriſt 
anſwers to. 


in the following Paragraph, will be 
found to be the third year of the 
Moon's Cycle. I look therefore for the 


Golden Number 3, and find it (in the 


Calendar) placed to January the 1/7, 
and again to January the 31/f, ſo that 
about the Time of the Nicene Council, 
there were two New Moons in the 
Month of January, every third year of 
the Moon's Cycle. Whereas, according 
to the fore-mentioned Obſeryations, 
each of the ſaid two New Moons fal- 
ling now four Days ſooner, the firſt of 
them falls upon December 28th of this 
preſent Year, 1711; andonly the other 
falls in the January following, viz. on 
January 27th, 1712. 

It remains now to ſhew, how it is 
to be found, what Year of the Moon's 
Cycle any given Year of Chriſt an- 
ſwers to. And this is done by (*) 
adding 1 to the given Year of Chriſt, 
and then dividing the Sum by 19. If 
I9 juſt divides the Number of the 
Year given, then it is the 19th or 


laſt Year of the Moon's ND 3 If 19 


— 


(The Reaſon of adding 1 is, becauſe the a Of | 
Chriſt began in the ſecond 2 of this Cycle, 


does 


O the Eoatis * the M. oon. 
does not juſt divide the ſaid Number, 


but ſomewhat of the ſaid Number re- 
mains over, then the ſaid Remainder 


ſhews the Year of the Moon's Cycle. 
For inſtance, I would know to what 
Year of the Moon's Cycle A. D. 1712 
anſwers. And by this Rule I find it 
to anſwer to the third Year of the 
Cycle; for 1712 + 1 being divided 
by 19, there will remain 3. And thus 


much for the Cycle of the Moon. 
Come we next to the Epacts of the 


38 
bone III. 


1 


Moon. It has been Fa obſerved, Ons the E- 


that the Civil Lunar Year is eleven 
Days ſhorter than the Civil Solar 
Year. Conſequently, two ſuch Lunar 
Years will be twenty two Days ſhorter 
than two ſuch Solar Years; and three 
Lunar -Years will be ſhorter than three 
Solar Years by thitty-three Days. 
Now ſuch as uſe the fixed Lunar 
(otherwiſe called the Luni-Solar Year, 
in order to adjuſt the ſaid Lunar Year 
to the Solar, as often as the Lunar 
Year does thus come to be thirty 
three Days ſhorter than the Solar, do 
intercalate a Month of thirty Days 


pacts of 


the Moon, | 


into the Lunar Year; except only 


every 19th Year, viz. the laſt Year of 


the Moon's Cyae) when the interca- 
lated 


— * 


38 Of the Cycle of the Moon. / 
Cap I, Jated Month confiſts but of twenty. nine 1 


Days. q 
TREE” By this means the 7 
91 2 
Pol * Civil Lunar and #2 
2: Þ oP a 5 — nr ans | : 
3277 1; m. | keptſoadjuſted to 
Pi 46-6 . XIV. | octher, as that the * 
:XXIV.| 5 6 
+ bas "vr. | firſt Year of the 1 
3 . XVII.“ MO ON's Cycle ; 
: 13 34 Hl! comes not ſhorter ! 
10 * . of the Solar Vear 
1 een. than cleven Days; 5 
122 2 * . h 7 
„ XXIII. the ſecond Year of [ 
+4 + I | the faid Cycle not 
36.. |: xxv1, ſhorter than wen- 
474. - [--VIL | ty two Days; the 
18 © © © „ Hi d ſh | 18 
Be. XXIX. third year ſhorter 
; only by three days, 


c. as may be ſeen in the adjoyning 
Table. Namely, as the New Moons 
are the ſame (z. e. fall on the ſame 
Day) every nineteen years, ſo the dif- 
ference between the Lunar and Solar 
Year is the ſame every nineteen Years. 
And becauſe the ſaid Difference is always 
to be added to the Lunar Year, in order 
to adjuſt or make it equal to the Solar 
Year; hence the ſaid difference reſpective- 
ly belonging to each Year of the Moon's 
ENF: is called the Epact of the faid 
; Tear 
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Of the Epact of the Moon, 35 

Year, 3. c. the Number to be added to the Chap, Ut: 
ſaid Year to make it equal to the ſolar Year. 
Upon this mutual Reſpe& between g. 
the Cycle of the Moon, and the Cycle Howro 


9 | : | e find the 
of the Epacts, there is founded this Epache 


Rule for (*) finding the Epact belong- ie a 


2 : - , according 
ing to any Year of the Moon's Cycle. . * 


Multiply the year given of the Moon's lian 4 
Cycle into 11; if the Product be leſs . 
than zo, it is the Epact ſought; if 

the Product be greater than 30, di- 

vide it by 30; and the Remainder of 

the Dividend is the Epact, Ex. gr. 

I would know the Epact for A. D. 
1712, which has been already found 

to be the third Year of the Moon's 


Cycle: Wherefore three is the Epact 


for A. D. 19172; for 11 » 368431 


and 33 being divided by 30, there is 


left three of the Dividend for the Epact. 


PF 4 ns ” wm: 3 1 


——_—_—_— 


3 7 
1 * 


( Namely in reſpect of the Julian Account. For in 
reſpect of the Gregorian Account there is a different Me- 
thod, the Epact being different. However, the Fulian 
Epact being en it is eaſy thence to know the Grego- 
rian Epact. Namely, if the Julian Epact be greater than 
11, Subſtract 11 from it: if leſs, add 30 to it, and out 
of the Sum Subſtract 11, and the Reſidue will be the Gre- 
gorian Epact. For inſtance; it has been found, that Three 


is the Julian Epact for A. P. 1712. Wherefore 3 


30 = 3, and 33 2, which laſt Number (viz.22.) 
is the Gregorian Epact for the ſaid Year, 1712. 
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Chap. III. 


To find by 
tbe Epacts, 
what Day 
ofany 
Month in 
any Year 
the New 
Moon falls 
on. | 


=— 


7. I 9. 
To find the 
Age of the 
Moon. 


Of the Epacts of the Mo ON. 
By the Help of the Epact may be 
found, what Day of any Month in any 


Year the New Moon falls on, thus: To 
the Number of the Month from March 
incluſively, add the Epact of the Year - 


given; if the Sum be leſs than 30, Sub- 
ſtract it out of 30; if greater, Subſtract 
it out of 60; and the Remainder will be 
the Day, whereon the New Moon will 
fall. N. B. If the New Moon be 


Jought for the Month of January or 


March, then nothing is to be added to 
the Epact; if for February or April, then 


only 1 is to be added. Ex. gr. I would 
know what Day of December the New 
Moon will fall on this A. D. 1711, 


the Epact whereof is 22. By the a- 
foreſaid Rule, I find it will be Decem- 


ber 28th, for 22+ 10=32, and 60— 


3272228. 

The Day, whereon the New Moon 
falls, being thus found, it is caſy 
from thence to infer, what the Age of 
the Moon is on any Day given. How- 
ever, there is a peculiar Rule com- 
monly made uſe of to this purpoſe, 
which is this: Add the Epact of the 
Year, the Number of the Month from 


March incluſively, and the given Day 
of the Month all into one Sum: 
which, 
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Of the EPACTS. 1 
which, if it be leſs than zo, ſhews the Chap. III· 
Age of the Moon; if it be greater than * 
30, divide it by 30, and the Remainder 

of the Dividend ſhews the Age of the 

Moon, or how many Days it is from 

the laſt New Moon. And this Method 

will never err a whole Day. For inſtance, 


I would know, what will be the Age 


of the Moon on December 3 Iſt of this 
Year 1711. By this Rule I find, that 
the Moon will then be three Days Old, 
1. e. that it will then be three Days 


from the laſt New Moon. For 22 + 


Io+31=63, and 63 being divided by 
30, there will remain of the Diyidend 
3. And this exactly agrees to the other 
foregoing Rule, whereby it was found, 
that the New Moon will fall on Decem- 
ber 28th of this Year 1711. £ 

It remains only to obſerve, that 11. 
the Epacts of the Moon are juſtly to ge 
be eſtecmed as ( Natural Characters 4 
of Time; foraſmuch as they depend Seeed 
on a Natural Cauſe, viz, the Motion 3 


of the Moen. For the Reaſon, why 


Y ay. A | | 2 * . * * rn 


) This is inſiſted upon, becauſe the Epacts are by 


ome eſteemed, not Natural, but inſtituted Charact- 


ers. 


Q 3 the 


© | | 42 Of the E EPACTS. 

Chop I. the Civil Lunar Year is leſs than the Ci- 

| 2 vil Solar (i. e. Julian) Year by eleven 
ll | Days, is, becauſe as the Moon goes 
round her Orbit, there are twelve Con- 
junctions of her and the Sun, (or twelve 
Synodical Months, which make up a Lu- 
nar Year) in leſs Time by eleven Days 
1 very nearly, than the Sun ſeems to go 

| | once round the Ecliptick. And in like 
ll manner, the Reaſon why the Cycle of 
the Epacts, as well as that of the Moon, 
| conſiſts of nineteen Years, is, becauſe in 
'i that Interval of Time, the Moon's Mo- 
| tion has (much) the ſame Reſpect to the 
BY Sun, as it had nineteen Years afore. And 


| thus much for the he Natural Characters of 
|| n 
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_ CHAP. Iv. 
Of the Cycle of the Sunpay-LeTTER, . 


commonly called the Cycle of the 
SUN. 


HE Cycle of the Sun is very im- c_ 
properly ſo called, foraſmuch as 1. 
it relates not to the Courſe of the Sun, e cycle 


but to the Courſe of the Dominical e 


5 . Impr - 
or Sunday-Letter ; whence it ought to ly |; called. 


be called the Cycle of the Sunday- Letter. 
It conſiſts of twenty eight Yeats, for- 


aſmuch as after every twenty eight 


Years, the Courte or Order of the 
Sunday-Letter is the ſame, as it was 


_ afore. 


The Uſe of this Cycle ariſes from 2. 
(the Cuſtom of Aſſigning in the of the Uſe 
Calendar to each Day of the Week, 4 
one of the firſt ſeven Letters of the 


Alphabet; A being always affixed to 


(*) This Cuſtom being Arbitrary, hence this Cycle 
got a Natural Character, but of Humane Inſtitution. 


O4 Janu- 
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Of the Cycle of the 8 u xv. 
January 1/f, whatever Day of the 


Week it be; B to January 24, C to 


January zd; and ſo in order & to 
eee 7th. After which the ſame 
etters are repeated again, A being 


affixed to Fanuary 8th, &c. According 


to this Method, there being 52 Weeks, 
in a Year, the ſaid ſeven Letters are 
repeated 52 Times in the Calendar. 
And were there but juſt 52 Weeks, 
the Letter & would belong to the laſt 
Day of the Year, as the Letter A does 


to the firſt; and conſequently, that 


Letter, which was at firſt conſtituted 


the Sunday-Letter, (and the ſame is 
to be underſtood of the other Days 


of the Week) would always have been 
fo; and there would have been no 


Change of the SJunday-Letter. Bur. 


our Year confiſting of 52 Weeks, and 
an odd Day over, hence it comes to 
paſs, that the Letter A belongs to the 
laſt, as well as to the firſt Day of eve- 
ry Year. For, although every Leap- 
Year conſiſts of 366 Days, and ſo of 
two Days over 52 Weeks, yct it is 
not uſual to add a Letter more, vig. 
B, to the End of the Year; but in- 
ſtead thereof to repeat the Letter F,. 

bs i which 


+ JA. EOS... 8 
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Of the Cycle of the SUN: 


which (+) anſwers to the 24th of Chap. Iv. 


February, and to affix it again to the 
intercalated Day (as has been (#) afore 
obſerved) which we call February 25th. 
By which means the ſaid ſeven Letters 
of the Alphabet remain affixed to the 
ſame Days of a Leap-Year, as of a 
Common Year, through all the reft of 
the Calendar, both before and after. 
The Letter A then thus always belong - 
ing to the firſt and laſt Day of the ſame 
Vear, and conſequently to the laſt Day 
of the Old Year, and firſt Day of the 
New; it thence. comes to paſs, that 


there is a Change made as to the Sun- 


_ Letter in a backward Order, that 
ſuppoſing & to be the Sunday-Let- 


. one Year, F will be the next, and 
ſo on: | which is illuſtrated by the fol- 


lowing Table; where it muſt be obſer- 
ved, that the great Letter is the Sunday- 
Letter for each Year. 


— | you s * 


(+) As may be rea in the Calendar adjoined to the 
End of this Treatiſe. 


© Chap. 6. $.IF« 


December 


bd the "OE Wm the SUN. 


Dane 17. 24 7; +; January 1712. 
a. . « 24 | Monday, „ „„ 2 | Da@oy. 
b.. . 25 | Tueſday. | | 5 E 
| w1T | Thurſday 
Friday 
Saturday 
Sunday 
Monday 
Treſday 


8 

* 

» 

Q 

7 

* 
2.4.0 U 


.. . 27 | Thurſday: | 
* rn 1 Friday 1 
. 1 Saturday | | F. 
7 7 Sundax | 0 
31 Auunday bn 


ES Hom the foregoing Table it is 


The Odd evident, how the odd Day above 52 


5 5 ” , Weeks in a Pear does make the Fun- 
mon Year day- Letter change from one Letter to 
5 the next to it in a backward Order; 
Change in ſo it is obvious, that were there but 


zhe Sun- this ſingle Change, Sunday would be 


—— denoted by each of the ſeven Letters 


every ſeven Years, and ſo the Cycle 
of the Sunday- Letter would confiſt of 
no more. than ſeyen Years. But now 
there being in every fourth or Leap- 
Year two Days above 52 Weeks, 
hence it comes to paſs, that their is 
every ſuch Year a double Change 
made as to the Sunday Letter. Name- 
ly, as the odd ſingle Day above 52 
Weeks in a common Year, makes (as 
has been ſhewn by the foregoing Ta- 
ble) the firſt Sunday in Fanuary to ſhift 


from that which was the Sunday-Let- 


Fer of the foregoing Year, to the next 
Letter 


5 * _ 
1 W 0 * v TW Y 
N DE Bt E I . Rs V 
CER a ren Fo I OY 2 cc WA * 


. 

* 

827 

N 

2 

5 bf 

* * 

1 
; 

- SE 


22 
ER 


_ 
= 
35 
H 
=. 
/ 
3 
3 
1 
2 
Gd 
2 
10 7 
7 
„ 
5 
9 
9 
FE 
3 
"8 
» 
<4 
93 
* 
9 
. 
* 
N 
L 
£3 
Fas 
of, 
2 
"I 
x 
— 5 
1 
AN 
* 
os 
* 
> 
5 
0 * 
x 
o 
* 
Fe 
4 
7 N 1 
* 
72 
42-58 
* 
p a 
** 
„ 3 
an 
7 
< * 51 
XC 
I; 
Jes 
3 
7. 
£4 
34 
"3 
=. 
GEE 
* 
ok 
ee * 
7 
8 4 
© 433 
* 
8 
£7 
+> 
N 
* 
* 
9 
r 
5 
e 
r 
F 
7 
£58, 
I ; 
* 
Ty 
” 
* 
2 
1 
> 
o * 
4 
« 
* , 
14 
I | 
* 
be. 
2 
2 
67 
\i 
5 
£33 
"if, 
3 
PR, 
2. 
"ul 
q 5 
= 
; 7 
* 
ww 
ES 
33 
7 #2 
2 oe 
&y BY 
33 
£000 
r 
IEF 
— * 
* 7 
4 * 
by 


Of the Cool of the Py 47 


Letter to it in a backward Order ; ſo Chap. IV. 
the other Day, intercalcated every 
Leap-Year after the 234 of February, 
(though it makes no change as to the 

Days of the Month, to which the 
Alphabetical Letters reſpeQively be- 

long; which is brought about by the 
Artifice of repeating the Letter F 
twice, as was before obſerved : yet it) 


does make a Change as to the Days 


of the Week, to which each Alphabe- 


tical Letter is to belong for the re- 


maining Part of the Year ; as is evi; 


dent by the following Table contain- 
ing the latter Part of February 1712, 


being Leap-Year, and the former Part 


of March. 


* March. 
23 | Saturday d | Saturday 
F | Sunday - E | Sunday 
25 | f | Monday f | Munday 
26 | g | Tueſday g | Tieſday 
27 | Wedneſday 1 Wedneſd 
[> Thurſday © 


28 Thurſday 3 
WF 


29 — 


b 


Oe 


As the former Table ſhewed, how 4. 
it comes to paſs, that & is the Sunday- The inter- 


Letter for 1711, and F for 1712, at c_—_ 


the Beginning of the ſaid Year, even + dots 
hang 


to February 23d; ſo this later Table 5 f dun. 
ſhews 


wa 


ry. 
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48 Of the” Cycle of the SUN. 
Chap. IV. ſhews, how it comes to paſs, that 
after February 23d, not F as afore, but 


- Letter 
[| — 5 F is the Sunday- Letter for the Reſt of 
J Leaf: ar. the Year. And conſequently as the 
1 former Table will ſerve to ſhew, ho W 
1 by the odd Day in a common Vear, 
1 | there is made every common Year a 
| 1 ſingle Change as to the Sunday-Letter 1 
1 ſo . latter Table, compared with 
Fi | the former, will ſhew how by the 
1 intercalated Day of a Leap-Vear there 
1 is made after February 234, in every _ 
1 Leap-Year another Change of the dun. 
if! day-Letter, beſides the former made 
at the Beginning of the ſaid Leap- _ 
Year; and conſequently how there 
comes a double Change of the. 1 ; 


Letter every Leap-Year. 2 
5 Now as the Cycle of the A 1 
This Cycle Letter would have conſiſted but of 
ef ſeyen Years, had there been only a 
wwenty- ſingle Change of the ſaid Letter; ſo, 
— by Reaſon of there being a double 
Change of the ſaid Letter every Leap 

or fourth Year, it comes to paſs, that 

the ſaid Cycle conſiſts of four Times 

ſeven Years, 2. e. the Sunday-Letter 

does not proceed in the ſame Courſe 

as it did afore, under twenty- eight 

1 | Years; and after that Number of 
[1 Years 
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Years its Courſe or Order is the ſame = Iv: ; 


as it was afore. Which is illuſtrated ' 
by the following Table; where it is 
to be obſerved, that the firſt Year, 
and every fourth Year after, of the 


Cycle is a Leap-Year, and therefore 


has two Sunday-Letters 1 
to it. 


A TABLE of the Cy- 


cle of the Sun. 


DC|13 FE 17 AG|21 CB[25 ED 
B 4 D jiSF Jaan A Ja6&C 
A ite io E la3G Tas B 
G [16 B l2oD 124 F [28 A 


To find what Year of this Cycle any 


given Year of our Lord anſwers to, 7 find _ 
and conſequently, what is the Sunday- on for 
Letter for the Year given, work thus : 2 


To the Year of our Lord given (*) 0 
add 9, and divide the Sum by 28. If 


(The Reaſon of adding g, is becauſe the Æra of 
Chriſt began in the Tenth Year of this Cycle, 


any 


30 Of the Cycle of the 8 u Ml. 
Char. IV. any of the Dividend remains, the ſaid 
1 YL Y * Remainder ſhews the Year of the Cy- © 
I cle ſought; if nothing remains of the 
I Dividend, then it is the laſt or 285 
11 Year of the Cycle. For Inſtance, I 
ih would know, what Year of the Cycle 
14 of the Sun, A. D. 1712 anſwers to. 
1 By the foregoing Rule I find it to an- 
\ſ ſwer to the 137% Year of the ſaid Cy- 


ns cle; (for 1712+ 9 —=1721, and 1721 $ 


14 being divided by 28, there will be 
1 left 13;) and by the Table of this 
Cycle I find the Sunday-Letters for- 
the ſaid Year, being a Leap-Ycar, to « 
be FE, viz. F from the Beginning of 
January to February 23d, and after | 
that E for the Reſt of the Year, ac. 
cording to the (* Julian Account. 4 
7. It may not be altogether unuſeful _ 
— to obſerve further, that each of thjge 
of the firſt ſeven Alphabetical Letters always 
ee (as is afore noted) belonging to the 
any Month fame Day of cach Month in the Year, | , 
falls nen. hence the two following Eugliſb Verſes 


6 AP 20 


— - + 


„* 


(% Having found the Sunday Letter according to the 1 
Julian Account, the Gregorian Sunday - Lerter will be the 2 
third in a backward Order from the Julian. Thus FEE 
being the Julian Sunday-Letters for 1712, being Leap- - 

Year, CB will be the Gregorian Sunday-Letters for the 


{ame . | « : 


Of the Cycle of the Su x. 


7 ſhew by the firſt Letter of each Word, Chap. IV. 
what Letter belongs to the firſs Day VS 
of each Month; the Order of the 
Words anſwering to the Order of the 


Months thus: 


Fan. Feb. March, April, May, Tune, 
At n Dells George Brown Eſquire, 
Fay, g. Sept. Oct. Nov. Dec. 
Eg Cities, Faith, id Doctor Fryar. 


Wherefore the 8 Letter being 
known, it is eaſy by the Help of the 
foregoing Verſes to tell, what Day of 
the Mee the firſt Day of any Month 
falls upon; namely, by conſidering 
the Order or Diſtance of the Letter 
belonging to the firſt Day of the given 
Month from the given Sunday-Letter. 
Ex. gr. I would know, what Day of 
the Week the firſt of February 1712 
will be, when the Sunday Letter will 
be (at that Part of the ſaid Year) F. 
By the foregoing Verſes I know D is 
the Letter belonging to February 1ſt, 
and therefore F being the Sunday-Let- 


ter D. (as being two in the Alphabe- 


tical Order before F) muſt denote 
Friday, which is IT two Days 
before Sunday. 

In 


52 Of the Cycle of the S u N. 
Chap.IV. In like manner, if it be enquited, 
—VV what Day of the Week March 1/t 
will fall upon in 1712, when the Hun- 
day-Letter will be changed from F to 
E. It being known by the foregoing 
| Verſes, that D, is the Letter that be- 
longs alſo to the firſt of March, it 
follows that, as D is the Letter next 
before E, ſo March 1ſt muſt fall on 
(that Day of the Week which is next 
before Sunday, viz.) Saturday. 

8. It being thus to be known, what 
10 fu Day of the Week the firſt Day of any 
if | = Day Month falls upon; thereby may be 
14 ag any eaſi ily known alſo, what Day of the 
| „e Week any other Day of the ſame 
| 446 Month falls upon; namely, by conſi- 
f Sides rhe dering, that the 1/7, 87h, 15th, 22d, 
| feſt) falls and 29th Day of any Month always 


upon. 
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fall upon the ſame Day of the Week ; 
and then reckoning, how far diſtant 
the Day propoſed is from any of the 
aforeſaid Days. For inſtance, I would 
know, what Day of the Week March 
185% falls upon next Year, vis. 1712. 
It being afore known, that the firſt 
Day of March will then fall on Satur- 
day, it follows, that March 15th will 
be likewiſe on Saturday; and there- 
fore March 18th (as being three Days 
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Of the Cycle of the S u v. 7 
after March 1 5th) will fall on Tuęſaay, 9 W. 
as being three Days after Saturday. And 
therefore, by the Sunday Letter 2 the 
foregoing Verſes, may be found, what 
Day of the Meel any Day of the Tear 
in general will fall upon. And thus we 
have largely ſhewn the Uſe of the Cycle 
of the Sun or of the H e, Letter. 
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1 
Of the 


Indiction. 


C HAP. . 


Of the INDICT ION, and Jvrian 
# aft) PERIOD. | 


HE Indiction is a Cycle of fif- 


teen Years, which has no Rela- 
tion to any Celeſtial Motion, but was 
inſtituted wholly on a Political or Ci- 
vil Account, v2S. in reſpect to certain 


| Taxes (as is the moſt: received Opini- 
on) which were to be paid every fif- 


teen Years, When. this Cycle was 
firſt inſtituted, is not left upon Re- 
cord; but it is evident from Hiſtory, 


that it has been in Uſe ever ſince the 


Time of | Conſtantine the Great, or 


from A. D. 312. It was uſed both 
by the Greeks and Romans, but after 
(+) a manner ſomewhat different. 
The Roman Indiftion is till uſed by 


the Pope in his Bulls, c. And the 


Year of the Komen Indiction anſwer- 


tl * ch 
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(+) The Greek Indiction begins from the firſt of Sep- 


tember, the Roman Indiction from the firſt of January. 
And the former is uſed in the Act, of Councils, and the 
Novels of the * 


ring 
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ring to any given Year of Chriſt is Chap. v. 
found, by (#) adding 3 to the given 

2 Year of Chriſt, and dividing the Sum by 
15. The Remainder of the Dividend, 

2 if any there be, ſhews the Indiction; 

IAN if nothing remains, then it is the 15th 

or laſt Year of the Indiction. The | 
principal Reaſon of taking Notice of this ; 
Cycle in this Treatiſe, is becauſe it con- 

duces to the Underſtanding of the Juli- 

an Period, of which we ſhall ſpeak 

next. | 

The Julian Period is no other than 27 


a greater Cycle, made up of the three of ju- 
forementioned Cycles of the Moon, kg 
Sun, and Indiction, multiplied one 
into the other, and ſo conſiſting of 

7980 Years. For the Cycles of the 
Moon and Sun, vig. 19. and 28, being 
multiplied together make (f) 5323 
which being multiplied again by 15, 

the Cycle of the Indiction, makes 7980, 


PI * ET EE I TIT SP HE 1 a a da. hb * 8 _. I "on - a *. - ME. et 2 2 . —— b.nt ac if 
* 


(* The Reaſon of adding 3, is, becauſe A. D. 1. 
began in the fourth Year of the ſaid Roman Indiction. 
(+) This Number of Years, ariſing from the Cycles 
of the Moon and Sun being multiplied together, is 
peculiarly ſtiled the Dionyſian Period, and alfo the Vio- 
rian Period, from Perſons of the like Names, who in- 
troduced the Uſe thereof. | | 
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Of the JULIAN Px R10D. 


the Space of the Julian Period. It is 
called the Julian Period, becauſe it was 
adapted by the Author or Inventor of it, 
Joſeph Scaliger, to the Julian Year, 
and its forementioned Cycles. It is of 
excellent Uſe in Chronology, or Diſtin- 
guiſhing of Times; becauſe the ſame 
Years of the Cycles of the Moon, Sun, 
and Indiction, which belong to any one 
Year of this Julian Period, will never 
fall together again till after 7980 Years, 
and conſequently not as long as the 
World ſtands, according to the Opini- 
on probably received concerning (+) the 
Duration of the World. And as this Pe- 
riod will probably not expire before 
the End of the World, and thereby 
conſequently may be. diſtinguiſhed the 
Times of all Future Events; ſo it ex- 
tends backwards (*) before the Begin- 
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(4 Namely, That it ſhall endure but 6000 Years. 
Of which about 4000 Years being expired before our 
Saviour's Nativity, and ſomewhat 3 1700 Years be- 
ing expired ſince, there remains but about 300 Years 
more for the World to laſt, according to the ſaid Opi- 
nion. 8 
( Namely, Fulian Period 4714, anſwering to 
A. D. 1. and our Saviour being Born but about the 
4oooth Year of the World, it thence follows, that the 
Fulian Period muſt be conceived to commence or be- 
gin about 700 Years before the Creation. 


ning 
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1 1 
what A. D. anſwers thercto, work of Chriſt 
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ning of the World, and thereby conſe- Chap, V. 
gquently may be diſtinguiſhed the Times 
of all Paſt Events from the very Crea- 
tion. Hence Chronologers do endeavour 


to adjuſt all other Accounts of Time, 


and conſcquently all Tranſactions and 
Events recorded in Hiſtory, to the Ju- 
lian Period. ; a 


To find, what Year of the Julian Js. 


Period any given Year of Chriſt an- 2/4, 


what Tear 


7 ſwers to, work thus. To the given of te ju- 


Year of Chriſt add 4713, (becauſe fo = Anon 
many Years of the Julian Period were am given 
expired before A. D. 1.) and the Sum Yearof 
gives the Year of the Julian Period 
ſought. . For inſtance, I would know, 


what Year of the Julian Period A. D. 
1712 anſwers to. NOW 1712 ＋47 1; 
26425, the Year ſought of the Juli- 
an Period. 5 | 

On the eontrary, having the Year 4. 
of the Julian Period given to find 7? fob... 


thus. From the Year of the Julian anſwers to 
any given 


Period given, ſubſtract 4713, (for the Harfe 
Reaſon aboye-mentioned,) and the Julian Fe- 
Reſidue will be the A. D. ſought. 
For inftance, I would know, what A. 
D. anſwers to tho Julian Period 6425. 

F 2 Wherefore 


58 Of the JULIaN PERIOD. 
Chap.V. Wherefore 6425—4713=1712, the 
A. D. fought. nd 

5. If the Year of the Julian Period gi- 


To find | 1 - 
To ſnd , ven be 4713, or leſs than it, then Sub- 


before ſtract the ſame from 4714, (Which 


Chriſt an- is the Year of the Julian Period, that 
= anſwers to A. D. 1.) and the Reſidue 


Year of the Will ſhew, how long afore (the Begin- 


SG ning of the common Computation from 


than 4114. the Nativity of) Chriſt the given Year 

of the Julian Period was. For inſtance, 

the City of Nome is ſaid to have been 

built, 7. P. 3960. I would know 

therefore, how long it was built be- 

fore Chriſt. Now 4714=—3960==7 54. 

Wherefore Rame was built 754 Years 

before (the Beginning of the common 
Ara of) Chriſt. „„ 

6. To know what Year of the Cycle 

Iv find the of the Sun, Moon, or Indiction, an- 

Cyckot ſwers to any Year given of the Julian 


the Sun, ; 2 1 | 
Moon, or Perzod; divide the given Year reſpe- 


Indiction, ctively or or Is. he 


TE. Remainder of the firſt Diviſion will 
of 9 Io ſhew the Year of the Sun's Cycle; the 
IT ” Remainder of the ſecond Diviſion 
| will ſhew the Year of the Moon's Cy- 

cle; and of the third Diviſion, the 


Year of the Indiction. If nothing re- 


mains in each Diviſion, then it is the 
laſt 
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laſt Year of cach Cycle reſpective- Chap.V. 


On the contrary, to know what Year 5. 


of the Julian Period anſwers to any gi- Au rhe 
ven Year of the Cycle of the Sun, or. 
# Moon, or IndiQtion ; 
Cle of the Sun into = 5, the Cycle of 
the Moon into 4200, the Cycle of the 
Indiction into 6916. The Sum of the 


multiply the Cy? 


Products being divided by 7980, the 
Remainder will ſhew the Year of the 
Julian Period fought. 

And thus we have gone through the 3 
ſeveral Characters of Time, whoſe Com- Cycles and 


putation after a certain Number of Years — et 


begins ane w; whence each of them is led. 
ſtiled, either a Cycle, as the Cycle of the 
Sun, Moon, and Indiction; or a Period, 

as the Julian Period. 


P 4 CHAP. 


Xx. 
Of Epoch's 
or Era's. 


2. 
Of the 
Ara of 
Chriſt, 


wed by Us 
and other 


Chriftians, 


CHAP, VI. 
Of Erocn's or Ara's; and eſpecially 
of the Ara or Tear of Chxsir, the 


ARa of the OLymerans, and the 
ERA of the BUILDING of Roux. 


W E are now to ſpeak of thoſe Cha- 


| racters of Time, whoſe Com- 
putation does not begin a-new after a 


certain Number of Years, but is ſtill con- 


tinued on further and further from 
their reſpective Heads or ſingle Begin- 


nings. And theſe are diſtinguiſhed 
from the circular Characters of Time 


already deſcribed, by the Name of (#) 
Epoch's or Aras. 


| There are ſeveral Epoch's or Aras 
made uſe of, both formerly and at 


preſent, in the ſeveral Parts of the 


(*) Theſe Words are frequently uſed promiſcuouſly. 
Some take an Ara to denote properly any continued 
Computation, and an Epoch to fignify properly the Begin 
ning of the ſaid Computation; the Greek Word #roxy 
denoting (as it vere) a Pauſe or Stop in Time, from 
whence Time is computed. As to the Etymology of 
Era, there is no good Account of it. | 

World. 


8 £2 


n Tear of cunrere * 


. e Chap. * 
World. That of princip oncern 


to us Chriſtians is the Ara of Chriſt, 
or the common Way of computing 
Time from the Nativity of Chriſt ; 
according to which this preſent Year 
is reckoned the 1711715 from the Na- 
tivity of Chriſt, or rather from the fir/# 
of ' Fanuary next following the Nativity 
of Chriſt, according to the common 
Computation generally receivd in 


Z Chriſtendom, or Europe. The Ara or 
May of Reckoning from Chriſt, was 


firſt "tobe by one Dionyſius, ſur- 


named (+) Exiguus, ſomewhat more 
than 500 Years after Chriſt : Since 


which Time Chriſtians have reckoned 


their Years, cither from the Birth or In- 


carnation of our Bleſſed Saviour; where- 
as before they were wont to reckon 
ſome other Ways. According to Dio- 
nyſius, the Author of the ra com- 
puted from Chriſt, our Lord was con- 
ceived on the 8th of the Calends of 
April (now called Lady- Day) in the 
GA Year of this Ara; and was Born 
about the then Winter-Solſtice next 
following; that is, Decemb. 25. And 
this Account was at firſt univer- 
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(4) He was fo ſurnamed from his little Stature. 


tally 


62 Of the Tear of CHRIST. Y 
Chap. vl. ſally received among Chriſtians : but 
is now a-days uſed only in England 
and Ireland, where not only the Ec-. 
clefiaſtical, but alſo the Civil Year, is 
ſtill reckoned according to Law, from 
the Feaſt of the Annunciation, or Lady- 
Day, as it was at firſt by Dionyſius him- 
ſelf. Whereas in other parts of Chri- 
ſtendom, as is afore oblervd, and even 
in England as to common Affairs which 
require not a Legal (Eccleſiaſtical or 
Civil) Date, the Year of Chriſt is 
reckoned now a- days, not from the 
Annunciation or Lady-Day, but from 
the Firſt of Fanuary next before the _ 
Lady-Day from which the Legal Date 
of our Eccleſiaſtical or Civil Year begins. 
It is alſo to be obſery'd, that the Com- = 
mon Account by A. D. introduced b 
the foreſaid Dionyſe us Exiguus does not 
agree exactly to the True Tears of 
Chriſts Age. Foraſmuch as according 
thereto, Herod the Great muſt be Dead 
before our Saviour was Born, which 
is contrary to the Goſpel Hiſtory. How 
much the Difference between the True 
and Common Account is, the Learned 
are not agreed. But I prefer that Opi- 
nion, which makes the common Ac- 
7 count 
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3 Of the Tear of theWoRL v. 63 
t count 700 little by two Years. So that Chap. vl. 
4 © whereas this preſent Year is Commonly 
Q—eſtcem'd A. D. 1711, it is Truly A. D. 

is 1713, or the 171375 Year —.— the 

n Birthof Chriſt or Fanuary 1. next en- 

— = ſuing. 

-. F Therc is alſo another Ara fre, z. 
j- 7 quently made Uſe of by Chriſtian of the 
n Writers, namely, the (Ara of the Wall 
h Creation, which is generally agreed to Creation. 
r have been about 4000 Years before 


8 Chriſt. And becauſe to ſay ſuch or 
e ſuch a Thing fell out in ſuch a Vear of 
n the World, does not give us ſo clear 
= an Idea of the Diſtance of the ſaid 
£ Occurrence from us, as it does to ſay, 
. that it happened in ſuch or ſuch a 
5 Vear before Chriſt ; therefore, the Com- 
„ putation from the Creation of the 
t World begins to be laid aſide, even in 
7 Matters relating to the Sacred Hiſtory 
, of the Old Teſtament, and inſtead 
thereof the Occurrences of the Old 
Teſtament are now a-days computed 
; by their Diſtance before Chriſt. . Thus 
; inftead of ſaying, that the Univerſal 
i Deluge happened A. M. or in the Year 
of the World, 1656, it is thoughr 


more Inſtructive to ſay, that it hap- 
pencd 2294 Years before Chriſt, this 
| laſt 
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Olympi- 


64 
Chap. VI. 
A 


of th 
the 
Era of the 


piads. 


Of the Tear of the Won p. 
laſt Manner of Computation giving us 


a clearer Notion of the Time when 


the Flood happened in reſpect of its 
Diſtance from us. For we being 
wont to reckon our Time 2 Chriſt, 
and ſo reckoning this preſent Year to 
be the 171174 from Chriſt ; when we 
are told, that the Flood was 2294 
before Chriſt, we can from thence caſi- 
ly gather, that the Flood was about 
4000 Years ago in reſpe& of this pre- 


ſent Time. And on the ſame Conſi- 


derations, it appears to be much the 


beſt or eaſieſt and cleareſt Way for us, 
to compute likewiſe all Occurrences, 


mentioned in any other as well as the 
Sacred Hiſtory, by their Diſtance ei- 


ther before or after Chriſt ; and ſo to 
make the Nativity of Chriſt the Uni- 


verſal Head or Epoch of all Chronolo- 
gy, counting therefrom all Occur- 
rences cither Backwark or Forward. 

The moſt Antient and Renowned 
Epoch uled by the Heathens is that of 
the Olympiads or Olympick Games, 


' which were inſtituted by one Iphitus, 


in the Fields of Ohmpia, a City or 


Town of the Region Elis in the Pelo- 
ponneſe ; and which laſted five Days, 


the laſt whereof fell on the Full Moon, 
which was next after the Summer Sol- 


ſtice. | 


«RIES 


ſtice. Theſe Games were celebrated Chap. VI. 
# every four Years, . that is, there were 
three Years between the Years where- 
in the next preceding and the next 
following Olympiad was celebrated. 
Hence by a compleat ' Olympiad, is de- 
noted the Space of four Lears; the 


de the complear Ohmpiads by 4, e 


Of the ary | * 


Year wherein the Olympiad was cele- 
brated, being ſtiled the firſt Year of 
the ſaid Olympiad, and ſo on. The 
Celebration of the firſt Olympiad is 


referred to the 393874 Year of the 
Julian Period; and conſequently to 
the '777th Year before Chriſt, viz. to 


the Calends of July, in the Summer 
of the ſaid Years. Wherefore, : 
Any Year of the Ol/ympiads being 5. 
given, to find the correſpondent Year To fndthe 
of the Julian Period, work thus; Mul- 1 


Julian Pe- 


_ ] 


and to the Product add the Year (if it: pag 
be given) of the Olympiad running, given of 
and alſo 3937, the Sum is the Year m. 
of the Julian Period ſought. For In- NE 
ſtance, Nome is ſaid to be built, ac- 
cording to Varro's Account, in the 

fourth Year of the ſixth Oylmpiad. 
Wherefore I multiply 5 (the Number 

of the compleat Olympiade) by 4, 
which makes 20, and thereto I add 


4more 


66 Of the OLYMPIADs. 

Chap. VI. 4 more, (the Year given of the Oꝶùm. 
piad running, or 6th Olympiad,) and 
alſo 3937. All which together amounts 
to 3961, the Year ſought of the Julian 
Period. 

6. Having found the Vear of the Juli 

d there. an Period anſwering to any given Year 

by ro fnd of the Olympiads, thereby may alſo 


Te arte be found the correſpondent Year (re- 


ſpondent 
ſpectively) before or after Chriſt. Name- 


Year 
Chr ly, if the Year found of the Julian 


Period be leſs than 4713, then ſub- 
ſtrait the ſame from 4713, and the 
Remainder will ſhew the correſpondent 


Year before Chriſt : But if the Year Z 


found of the Fulian Period be greater 
than 4713, then ſubſtract 4713 from it, 
and the Remainder will ſhew the corre- 
ſpondent Year after Chriſt. Thus, it 
being found, that Rome was built in 
Julian Period 3961, I ſubſtract 3961 
from 4713, and there remains 752, the 
correſpondent Year before Chriſt where- 
in Rome was built. 
7. But if there be no Occaſion to find 
= the correſpondent Year of the Julian 


Another © 
Way ro find <Perzod, the Year before or after Chriſt, 


— Chritt reſpectively anſwering to any given Year 


—_— of the Olympiads may be found thus. 
Multiply (as afore) the compleat O/ym- 


Olympick | 
Year, piads 


ear. 


8 


as. he 


Of the OL.YMPIADS. 


be greater than 776, then ſubſtract 776 


from it, and the Remainder will ſhew 


the correſpondent Year after Chrift. 
Thus I would know what Year of Chriſt 
anſwers to the fourth Year of the ſixth 
Olympiad, wherein Rome was built ac- 


” cording to Varro. Wherefore (as afore) 


5* 4=20, and 20+4=24. Which Sum 
being leſs then 776, I ſubſtract it from 
776, and there will remain 752, the 


| 67. 


Z 7iads by 4, and to the Product add the Chap. VI. 
Fear given (if any be ſpecified) of the © 5 
Ohmpiad running. This Sum, if it be 
leſs than 776, ſubſtract it from 776, and 
the Remainder will ſhew the correſpon- 
dent Year before Chriſt : but if the Sum 


correſpondent Year before Chriſt, as was 


found before by the other Method. 
Any Vear of the Julian Period be- 
ing given, to find what Ohmpict Year 
anſwers thereto, work thus: From 
the Year given ſubſtract 3937, and 
divide the Remainder by 4, the Quo- 
tient will ſhew the compleat Olym- 


piads, and the Fraction or Remainder 


of the Dividend will ſhew the Year of 


the Olympiad running. If there be no 


ſuch Remainder, then it is the laſt or 
fourth Year of the Olympiad running 
Ex. gr. I would know, what Olym- 

| | ES pick 


8. 

To find, 
what 
Olympick 
Tear an- 
wers 0 
any given 
Tear of the 


Julian Pe- 


riod. 
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=O. pick Year anſwers to F. P. 3961; From 
* 3961, I ſubſtract 3937, and there re- 


mains 24; which divided by 4, gives 6 
in the Quotient, and leaves no Fraction 
of the Dividend. Wherefore the Olym-. 
pick Year ſought, is the fourth Year of 


the ſixth Olympiad. 


9. As the Account by the Olympiads 


Of the was, the principal Ara among the 
U. O. or Greeks; ſo the principal Ara among 
= * the Romans was, that of the (90 U. C. 
Rome. or Building of Rome; which, according 
to Varro began Julian Period, 3961, 

but according to the Faſt; Capitolini in 

the following Year, viz. Julian Period 

3962. Wherefore . ts at 

10. Any Year of U. C. being given, 
To find the add thereto 3 960, and you'll have the 
Teorof the correſpondent Year of the Julian Pe- 


Julian Pe- 


riod an- 770d, according to Varros Account; 


fweringro or add 3961, and you'll have the 
Tear of Correſpondent Year of the mo Peri- 
v. C. od, according to the Capitoline Account. 
On the contrary, from the given 

Year of Julian Period, ſubſtract 3960, 

and the Reſidue will give the Year of 


U. C. according to Varro; or ſub- 


(*) U. c. are the Initial Letters of Urbs Condita, and 


ſo are put to deno 
Viz. Rome. 


> 
«40a 


4 79 N 
9 r 
* 2 


from the Building of Rome: 69 


tract 3961 and the Reſidue will be Chap, vt. 
the Year of U. C. according to the 
Capitoline Account. | 

Foraſmuch as Rome is computed „ 
have been built 752 Years before Chriſt ; 2 the 
therefore from 752 ſubſtract any given fore or 5 
Year of U. C. leſs than the ſame, and ter Chriſt, 
the Reſidue will ſnew the correſpondent = 
Year before Chriſt : Or if the Year given ven Tear 


cot U. C. be greater than 752, then ſub. 7 © 


ſtrat 752 from it, and the Reſidue will 
ſhew the correſpondent Year after 
Chriſt. Thus the Regal State of Rome 


is computed to have ended in CJ. C. 


245, to which anſwers the Year 507 be- 


fore Chriſt : for 752—245=507. And 


the Removal of the Imperial Seat from 
Rome to Conſtantinople by Conſtantine 
the Great, is computed to have hap- 


pened CJ. C. 1084, and ſo 332 Years 


after Chriſt : for 1084—752=332. 

As for other Epoch's or Aras, they 12 
being of leſs Note and Uſe to us, it Of ether 
will be ſufficient to ſhew in ſhort, Joo 
how long before or after Chriſt each of 


them began. 


The 


go Of Erocu's or Aras. f 
Chap. VI. 1 5 | 

1 | Before Chriſt. 

TheDeſtruttion of Troy, 

is computed to fall in with 

(*) Julian Period, 3 531, % 1183 / 
and fo the Ara taken 5 
from thence to begin. 
Thee /ZraofNabonaſſar 4 
Kingof Babylon, from the j ; 
Beginning of whoſe Reign 
the Chaldeans and Egypti- 
ans reckoned their Years, 
began February 26. J. P. 
3967, and conſequently _ 
The Ara (F) of the 
Death of Alexander the 

Great, began Novemb. 1 2, 

J. P. 4390, and ſo 


* 


747 


— 


324 


1 g 
„ —_ 


— 2 —_ 9 * —_—— 


2 8 | 
() Herein is followed the Opinion of Dionyſus Ha- 
5 licaznaſſcus, and Diodorus Siculus. 
1 (7) {Some diſtinguiſh between the Alexandrean Ara, 
. and the PHAiſppean, making the Phillippean (fo called 


from Philip Aridæus, Brother to Alexander the Great) 
to begin from the Death of Alexander, or more exactly 
from the 12th of November following the Death of Alex- 
ander, and ſo Julian Period, 4390; and the Alexandrean 
to begin not till twelve Years after Alexander's Death, 
wiz. Offober 1ſt, Fulian Period, 4402. This latter Æra 
is eſteemed by ſome learned Men to be the ſame with 
the Zra Seleucidarum, otherwiſe called ra Contraftu- 
aum, and the Tear, of the Greeks in the Books of the 

Maccabees. | | 

The 


tyrs, otherwiſe called the 
Araof the Abiſſinians, 
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The Ara of the City 
Antioch, uſed by Euſebi- 
us, E vagrius, Cedrenus, 
&c. began from the Au- 
tumn J. P. 4665, and fo 

The Ara of the Fuli- 


an Reformation of the 5 


Calendar, began Zanuary 
1, J. P. 4669, and ſo 


denominated from the Vi- 
ctory obtain d by Augu/t- 


The Ara Actiaca, N | 


um, began Auguſt 29, 


us over Anthony at Acti. 5 
£ J. P. 4684, and ſo ö 


The Diocleſian Ara, 
or Ara of the (% Mar- 


Dogg Auguſt 29, A.D. 


| Chap. vi- ; 
Before Chriſ. - 


49. 


30. 


After Chriſt. 


284. 


— 


1 


(*) So called from the Multitude of Chriſtians chat 


Q. 2 


Er ſuffered Wh in the Dioclej; an Perſecution. 
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| After Chriſt. 
Thec Ara of the Hegira, 
or Flight of Mahomet frora/ 
Mecca to Medina, uſed by 622 
the Turks and Arabs, be-\ x 
gan July 16, A.D. 
Thec Ara of Tegdegird, 
or the Perſian Ara, be- 632 
gan July 16, A.D. 


From this Table of the Begin- 
nings of the forementioned Aras, 
it is eaſy to find out the Year be- 
fore or after Chriſt, which anſwers 
to any Year given of any of the 
ſaid Aras, which are computed by 
Julian Years; as are the Aras of 
the Deſtruction of Troy, of the Ju- 
lian Reformation, of Diocleſian, &c. 
But it is more difficult to do fo 
in reſpet of the Ara of Nabo- 
naſſar, of Alexanders Death, and 
of the Hegira, becauſe they are 
computed by Years different from 
the Julian Years. It will be ſuffi- 
cient to our preſent Deſign to ob- 
ſerve here, that 1461 Nabonaſſar 
n Years, 
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Of Erocn's or nas. 77 4 
Years, make only 1460 Julian Years ; Chap. v1 
and the ſame is to be underſtood 
of the Alexandrean Years, as being 
of the ſame Kind with the Nabo- 
naſſars. 


3 CHAP: 


74 Of finding EASTER-DaAr. 
Chap. VII. 


e eee 


CHAP. VI. 


Of the Method to find EaSTEr-Dar, 
according to the Nictens Rule, (as 
ſtill followed by our Church,) by the 
Help of the Golden Numbers affix- 
ed to the Caleudar. To which is 


adjoined the Roman Method of Da-- 


TING, or denoting the Days of the 


1. FF*HE Rule preſcribed by the Fa- 
— thers of the Nicene Council for 
for fading the finding of Eaſter, and which is 
Eaſter- ſtill followed by the Church of Eng- 
Day land, is thus expreſſed in our Common- 


Prayer-Book : (*) Eafter-Day is always 


(+) It is obſervable that the Nicene Fathers in pre- 
ſcribing this Rule did not act Arbitrarily, but conformed 
themſelves as near as the Difference of Circumſtances 
would permit, to the Rule preſcrib'd by God for obſery- 
ing the Paſſover. Namely the Rule for the Fewiſh Paſ- 
ſover was, that it ſhould be kept on the Fourteenth Day, 

* which is much the ſame as on the Full Moon of the firſt 
Eccleſiaſtical Month called Nſan. And the Nicene Rule 
for Eafter is, that it ſhall be kept on the Sunday next 
after the Fourteenth Day or Firſt Moon of our Firſt Eccle 
Haſtical Month, or that part of our March, which an 
ſwers to the Jewiſh Month Niſay, © 
* | Ta 7 he 
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Of finding EASTER-D AY. 75 
the firſt Sunday after the firſt Full Moon, Cha VII. 


* which happens next after the One and 
Z Twentieth Day of March. And if the 
Full Moon happens upon a Sunday, 
Eaſter- Day is the Sunday after. 


According to this Rule, Eafter-Day 20“ 


b may eaſily be found by the Help of the 7? fd. 


aſter. 


Holden Numbers (%) duly affixed to the Pay ace 
Calendar, and by retaining in Memory, ing co che 


and applying to Practice, what has been 7 f. 


ſaid of the Golden Numbers, and Do- ebe Gol- 


minical Letter, * zd and 4th. ee 
For Inſtance, I would know, what 


15 ay Eaſte- Day, will fall upon the 


next Year, vig. 1712. In order here- 


co, firſt 1 enquire what is the Golden 


Number for the given Year, and I find 
it to be three, according to the Rule 


given Chap. III. Sect. 6. Then I en- 


quire what is the Dominical or Sunday 
Letter for the given Year, and (ac- 
cording to the Rules given, Chap. IV. 
Jeff. 5, 6.) I find that there will be 


1 1 
* 


(%) In our old large Common Prayer-Books, great 
Care was taken duly to affix the Golden Numbers to 
their proper Days; and to that End. black Lines were 
drawn between every Day of the Calendar. But of 
late Years no ſuch Care is taken, inſomuch that it is 
not to be known with any certainty what Days the 
Golden Numbers do anſwer to in the Church - Calendars, 
of late printed without ſuch black Lines. 


24 two. 


\ 


os 
Chap. VII. two Sunday Letters next Year, it being 
WY” Leap-Year. Of which two Letters, vir. 


Of finding EASTER-D av. 


FE, the latter E will be the Sunday 
Letter after February 23d, and fo that 
whereby I am to be guided in finding 
out Eaſter- Day. 

Now becauſe the Full kom, on 
which 5 — depends, is (according 
to the Nicene Rule) that which hap- 
pens next after the 21/# of March; 
and becauſe the ſaid Full Moon is 
(agrecably to Exod. xii. 6.) to be 
eſteemed the 147th Day after its New 
Moon incluſively, (i. e. the Day of 
the ſaid New Moon, being reckoned 
the firſt of the 14th, and the Day of 
the Full Moon the laſt,) hence the 


aid Eaſter New Moon can never fall 


before the 9th of March, nor after the 
5th of April. Wherefore I look for 
the Golden Number 3 between March 
oth, and April - 5th, and find it pla- 
ced to March 3 iſt, which therefore 
was the Day on which the Eaſter 
New Moon fell at the Time of the 
Nicene Council, in the 3d Year of the 


Moon's Cycle: and conſequently is 


eſteemed ſo ſtill by us. Wherefore the 
Eaſter Full Moon (being fourtcen 
Days after incluſively) will be April 

13th; 


. 
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77 


13th; which being ſhewn by the Let- Chap. vir. 


fore, by the Nzcene Rule, Eafter-Day 


muſt be the Sunday after, vis. April 
20th, And in like manner may Eaſter- 
Day be found for any other given Year, 


by the Help of the Calendar adjoined 
to the End of this Chapter; and con- 
ſequently Tables may be made, ſhew- 


ing the Day, whereon Eaſter will fall, 


for any Term of Years. 
It remains now only to obſerve, that 


ter E affix'd to it to be a Sunday, there 


45 


in Order to render the following Ca- Of the Ro- 


lendar more uſeful, therein is ſet down 


man way 
of Dating, 


the Roman Manner of Dating, or de- ef denoring} 


the Days 


noting the ſeveral Days of the Year. ,z, 
Where it is to be noted, that the Roman Tear. 


Numbers between the Words Kalends, 
Nones, Ides and Calends of the ſuc- 


ceeding Month, do reſpectively refer 


always to the following Word. Thus 
the Number JV over-againſt Janua- 
ry zd, refers to the following Nones, 
and denotes as much as the 4% Day 
of, or before the Nones of January. 
So XI ſet to January 22d, denotes 


the 1175 of, or before the C of 


February. 
Wherefore any Roman Date given, 


may be turned into our Date, by 


finding 
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Chap. VII. finding in the Calendar the Date given, 


WYY (ſuppoſe 3 Id. Februar.) and ſecing 


what Date of ours anſwers thereto, (v2z. 
February the 11th.) And on the other 
Hand any Date of ours being given, 
v. g. January 31ſt; it may be turned 
into the Roman Date, by finding the 
Roman Date affixed thereto, viz. Prid. 


Kal. Febr, 
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The CALENDAR. 
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IV 
III 
Prid. 
Nonæ 


VII 
VI 


IV 

III 
Prid. 
Idus. 
XIX 
XVIII 
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XVI 
XV 
XIV 
XIII 
XII 
XI 
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Of finding E ASTER-D ay. 


the Fulian or Old Account, uſed by Us in Great Britain 
and Ireland, it may not be 2 to adjoin here, by 
way of Annotation, the Method of finding Eaſter- Day 


according to the Gregorian or New Account, uſed in 


all Countries where the Popiſh Religion is eſtabliſhed. 
Now this is done by Help of the Table here ſubjoined, 
wherein in the fi ſt Column are contained the Gregorian 
Epacts, that are now and will be in Uſe till 1800 exclu- 
fively; and in the ſecond Column are ſet down the 
Days whereon falls the Eaſter Full Moon; and in the 
third Column is ſet down the Weekly Letter anſwering 
to the faid Days of the Eaſter Full Moon. 


* 


7 
2. | Epacts. Full Moons. 


21497] 
24 


842 
44 


N 47 April 
XX [24 March 
I [12 April 


X IIZ April E. 

A 

D 

B || XII | 1 4pril 
E 71 
C 

F 

B 


XI | 2 Abril 
XXII [22 March 
III ro April 

XV I zo March 
XXV IIS April 

VI | 7 April 
XVII II/ March 
IXXVIIJS April 


XXI1I |z 1 March 
IV | 9 April 
XV [29 March 

XXVI [17 April 

VII | 6 April 

[XXVTII[RG March JA 


F 


— 


The Uſe of the foregoing Table is this. ay” 
found (as is above-ſhewn in the Note on Chap. 3. Sect. 
8. and Cbap. 4. Sef. 6.) the Gregorian Epat and 
Sunday- Letter, over-againſt the ſaid Epact in the fore- 

oing Table is placed the Day whereon falls the Zaſter 
Full | Foxy and thereto. is affixed its reſpective Letter. 
From which therefore you are to reckon in an Alpha» 
betical Order, till you come to the Swunday-Letter for 
that Year, and the Day of the Month anſwering to the 
ſaid Sunday-Letter, is the Gregorian Eaſter-Day. Only 


if it happens, that the Full Moon falls on a Sunday, 


R than 


Having ſhewn how to find Eaſter-Day, according to Cha 


85 
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vIt 


— then (according to the Nicene Rule) the Sunday next fol- 
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lowing is the Gregorian Eaſter-Day. For Inſtance: It has 
beenalready (viz..in Notes on Chap. 3. Se. 8. and Chap. 
4. Sed, 6 3 found, that the Gregorian Epact for A. D. 
1712 is 22, and that the Gregorian Sunday - Letters are CB, 
viz. C. to the intercalated Day in February and after that 
B; which laſt Letter B is therefore the Sunday-Lerter. 
whereby you are to be guided in finding Eafter -Day. 
Now by the foregoing Table you learn, that when, the 
Gregorian Epact is 22, the Eaſter Full Moon according 


to the Gregorian Account will fall on March 22d, N. S. 


i. e. March 11th. O. S.) to which anſwers the Letter 
D, as may be ſeen in the foregoing Calendar. Where- 
fore reckoning in an Alphabetical Order from D to B, 
which laſt is the Gregorian Sunday Letter, you'll find, 
that according to the Gregorian Computation, Eaſter 
Sunday will be March 27th N. S. which anſwers to our 
March 16th; and conſequently the Gregorian  Eafter-Day 


this falling on April zoth, as has been afore ſhewn. 


It only remains to obſerve in ſhort, that it having been 


ſhewn, how to find both the Julian and Gregorian Ea. 


ter- Day, thereby may be known the Time of all the 
Moveable Feſtivals in any given Year; foraſmuch as they 
all depend on Eafter-Day. And conſequently hereby, 
and by what has been faid of finding the Days whereon 
fall the New and Full-Moons, may be drawn up, an Al- 
manack ſufficient for common Uſe. And thus I have 
laid together ſo much of Chronology, as ſeems requiſite 
to be known by Young Gentlemen, at leaſt at their firſt 
lnſtitution in the ſaid Art or Science. 
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the Dependance 
of the Art of Di- 
alling «pon Aſtro- 
nomy, was the 
Ren , 
J | Drawing up and Publiſhing 
7 this Treatiſe, at the ſame 
| Time with my Aſtronomical 
| Treatiſe; ſo my Deſign in 
| drawing up this Treatiſe, and 


the Reaſon of my giving it 


* 
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Pe 


the Title of The Young 
zentleman's Dialling, may 
be learnt from the Preface to 
my Treatiſe of Aſtronomy, 
entituled in like manner The 
Young Gentleman's Aſtro- 
nomy. I need only obſerve 
furtber, that I have not con. 
tented my ſelf with laying 
down in this Treatiſe. the 
bare Practical Part of Dial. 
ling, but have added thereunto 
the Reaſons or Grounds of 
uch Practice, as moft pro- 
per to be known by Toung 
Gentlemen ; and withal have 
obſerved, in the Annotations 
to this Treatiſe, how the 
Grounds of Dialling may be 
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which from its 
be called a Dialling 
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CHAP. I. 
1 Of D1ALLING in general. 


Y (*) Dialling is underſtood the C2P:1- 
Art of 4 the Time of the N 
Day, by the Sun's Shade fal- Dialling, 
ling on ſome Surface, whether Plain or what. 
|F nor Plain. 


PL. * * 


8 9 5 : * * * 


1 (®) The Word Dial is derived from Dies, becauſe 
2 thereupon the Time of the Day is ſhewn. And from 
the peculiar Manner of ſhewing the Time of the Day 
upon a Dial, viz. by the Shadow of the Sun, this Art 
is * y termed Ars Scioterica, i. e. the Sbadom- 
Aim, from the Greek Word oxi, denoting a Shadow 
or Shade, | | 
Plain 


* * 


2 
Chap. I. 
WY 
2. 


Plain Dial- 
ling, what. 


3. 
The vari- 
ous Names 
of Dials, 
and the 
Reaſon of 
the ſaid 
Names. 


ſent the Meridian, and the other the Equator, 


Of DIALLING. 


Plain Surfaces are moſt uſeful, and 
therefore moſt uſed : for which Reaſons 
we will here ſpeak only of Plain- Dial. 
ling, i. e. of drawing Dials on Plain 
Surfaces, ſimply called Planes. 

Every Dial-plane (z. e. plain Sur- 
face on which a Dial is drawn) re- 
preſents the Plane of ſome (F) Circle 
in the. Heavens. If the Dial-plane 

repreſents 


— 


— 


— 


(+) This, and the whole Foundation of Dialling, ® 
is moſt naturally, and ſo moſt clearly illuftrated by 
the Help of an Inftrument or Machine, which may be 
properly enough called from its Uſe a Dialling Sphere. 
t need conſiſt but of an Horizon, and two (Wooden 
or Braſs) Circles faſtened together, croſſing each 
other at Right Angles, and ſo as to biſect one the 
other. Either of theſe Circles may be taken to repre- 
The 
former is to be divided into four 90 Degrees, and the 
latter into 360, as in other Spheres or Globes. And 
in like manner, as in other Spheres, the Meridian of 
this Dialling Sphere muſt be let into' the Horizon at 
the North and South. Points of it. There muſt be a 
Plain Piece of Board to move up and down within the 
fore-mentioned Circles, ſo as to repreſent the Pofition 
of any Dial- plane. And through the Center or middle 
Point of the plain piece of Board, there muſt be 
made an Hole through which, when there is occaſi- 
on, a String is to be 3 which String being alſo 
put through the two Points of the Meridian, which 
are 9o Degrees each from the Equator, will repreſent 
the Axis of the World. The Dialling Sphere being 
thus prepared, the Manner how the Sun by the Shade 
of the Style of the Dial, comes to ſhew the Time of 


the Day on any Dial-plane, may be ocularly demon- 


{tr ated, 


Of DIALLIN G. W 
repreſents the Plane of the Horizon, (Chap. 1. 
the Dial is called an Horizontal Dial. 3 
If the Dial-plane repreſents the Plane 

of the Prime Vertical, then the Dial 

is called an Erect Direct North or 

South. Dial, reſpectively as the Dial is 

drawn on the north or ſouth Side of the 

ſaid Dial-plane. If the Dial-plane re- 
preſents the Plane of the Meridian, the 

Dial is called an Erect Direct Eaſt or 

Weſt Dial, reſpectively as the Dial is 

drawn on the caſt or weſt ſide of ſuch 

a Dial-plane. If the Dial-plane repre- 

ſents the Plane of any other Vertical 
Circle, beſides the Prime Vertical and 
Meridian, then the Dial is called a De- 
clining Dial ; foraſmuch as it does not 
directly face any one of the four Car- 

dinal Points of the Heavens, but declines 


1 


A 


ſtrated, by moving the Meridian of the Dialling Sphere, 
that the String repreſenting the Axis may have ſuch 
a Poſition as wo anſwers to the Latitude of the Dial; 
and by placing the plain Piece of Board in ſuch a Po- 
fition as to anſwer (the Plane of that Circle in the 
Heavens, which is repreſented by the Dial-plane ; or 
in ſhort, to anſwer) the Poſition of the Dial-plane. 
> Then a Candle duly moved round the String in Imi- 
3 ration of the Sun's Motion, will ſhew by the Shade 
4 of the String, how the Shade of] the Dial-Style by the 
3Z Motion of the Sun, ſhews the Time of the Day on the 
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Diabplane. 
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Chap. I. more or leſs from them. 
the Dial-plane repreſents the Plane of 


Of D1aLlting. 


any greater Circle in the Heavens, 
beſides ſome Vertical Circle or the 
Horizon, then the Dial is called (not 
an Erect, but) an (+) Inclining or Re- 


clining Dial, reſpectively as it is 


drawn, either on that Side of the 
Dial-plane, which inclines (or leans 


forward) towards the Horigon; or on 


the other Side, which reclines (or 


leans backward) from the Zenith. Þ 
And amongſt theſe are the (% Equi=- 7? 


Fo » _ ——— LC SLE My n 22 V+ 2 2 
— — — — — 


t) Theſe are ſubdiſtinguiſhed into Direct Incliners or 
Recliners, and Declining Incliners or Recliners. 


(The Equino#ial Dial is Erect in reſpect of thoſe 
who live exactly under the Celeſtial Equator; and 


likewiſe tho Polar Dial is Erect to ſuch as live (if any 
there be) exactly under either of the two Poles of the 
World. For in reſpect of the former Inhabitants, the 
Plane of the Equinoctial, and of the Prime Verticle are 
one and the ſame; and in reſpect of the latter Inha- 
bitants, the Plane of the Prime Vertical, and the Plane 
of the Circle repreſented by the Plane of a Polar Dial 
is one and the ſame. Again, the Equinoctial Plane is 
the fame with the Horizontal Plane in reſpect to thoſe 
that are under the Poles; and the Polar Plane is the 
ſame with the Horixontal Plane, in reſpe& of thoſe 
that live under the Equator. And the like Change is 
to be conceived in reſpect of other Dial-planes, as they 


regard ſeveral Places; every Dial-plane being an Horizon- 
tal Plane at ſome Place, and on the other Side every ' 


Horizontal Plane being a Prime Vertical, and Meridian 
(&c:;) Plane at ſome other Places. . 
noctial 


Laftly, if 


— 


noctial Dial is fo called, as being 
drawn on a Plane, that repreſents the 
plane of the Equinoctial. The Polar 
Dial is ſo called, as being drawn on 
XZ a Plane, that repreſents the Plane of 
that Circle, which paſſes through the 
2 Poles of the World, and alſo (the In- 
terlection of the Equator, and the 
Horizon at the eaſt and weſt Points, 
z. e. in ſhort) the Poles of the Meri- 
i dran. 

Among the ſeveral Sorts of Dials 


* 


is the moſt caſy to be drawn ; this Paal. 
being done only by drawing à Circle, 
and dividing it into twenty four equal 
Parts, (to which right Lines drawn 
from the Center of the Circle, will 
repreſent the ſeveral Hour-Lines,) and 
erecting perpendicularly a Pin in the 
Center of the Circle for the Style. 
But becauſe ( the Equinoctial Dial, 
when thus drawn on one Surface of 
the Plane, will ſerve only for one 


——_—. * 


ey 


(*) The like is to be underſtood alſo as to the Polar 

Dial: on which Account it is of leſſer Uſe; and there- 
fore the Manner of deſeribing it is omitted in this 
Treatiſe. 
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Chap. I. Half of the Year, namely, whilſt the 


therefore it had not been taken N o. 3 


Circle in an Equinoctial Dial is divi- 


Shade of the Axis of the World, to 


Plane, it does alſo by the ſame Shade 3 


Of DIALLING. f 
Sun is on one Side of the Eguinoctial; I f 
and therefore to make it ſerve for the 3 
whole Year, it muſt be doubly drawn, 

vg. on the lower as well as upper 
Side of the Plane; on Account - of 

this and other ieee the 
Equinoctial Dial is ſeldom uſed. And 


tice of here, but that the Knowledge 1 
thereof is requiſite for the Under. 
ſtanding the Reaſon of that Method, 
which "(as being the moſt Natural, and 
withal eaſy Method ) is principally * 
made Uſe of in this Treatiſe, fort- 
drawing the other Dials here ſpoken 8 
of. For, as the Reaſon why the 


ded into twenty-four equal Parts, an- 
ſwering to the twenty-four Hours in 
a Nuchthemeron, is becauſe 15 De- 
grees, which is a 24% Part of the 
E guinoctial Circle in the Heavens, 
anſwer to one Hour's Motion of the 
Sun; ſo, becauſe (at the ſame Time 
that the Sun is conceived, by the 


ſhew any Hour on the Equinoctial 


ſhe w, at the Interſection of any other 
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Of DIAaLLING. 


Point of the ſaid other Plane belong- 


ing to the ſame Hour ; or thus, becauſe) 


the Hour-points of any other Plane are 
thoſe Points of the ſaid Plane, which 


7 fall in with or touch the Hour-Points 


of the Equinoctial Plane, at the com- 
mon Interſection of the ſaid two Planes; 


therefore by the Help of the Equinocti. 


al Dial may be drawn other Dials, name- 


ly, the Equinoctial Dial being duly ap- 


plied to the Plane given, the Hour 
Points of the Equinoctial Dial will fall 


on the correſpondent Hour-points of 


(the Dial to be drawn on the) Plane 


given. 
And this will be diſtinctiy exempli- 


7 


Plane with the Equinoctial Plane, the Chap. I. 
—— 


n 


fied as to the ſeveral Sorts of Dial: The . 
above-mentioned, (excepting Inclining 54, 


and Reclining Dials, as being of lefler 2 n 
to three 


Heads or 
ſerved further in general, that the operation. 


Uſe) after that it has been here ob- 


whole Buſineſs of "Dialling may be 


reduced to three general Heads or 


Operations. Whereof the firſt con- 
ſits in finding the Place of the Sub- 
# /*y/e, or where the Style is to be pla- 
ced: the ſecond in drawing the Hour 
Lines: the third and laſt, either, if 


the Diar plane be Moveable, in duly 
3 Placing 


— CT 


=. ww Ad 9 
= 2 
as - 8 

_ >. EIN 


642, 


— 
i A 
5 


* | " 8 : \ 
'- Eg we ren a + —— —— B24 «4c 365 
Cine: _ = + — 

c a —_ _ un $2. — - — 
* — 2 * — — * ** 
"£252 55 2 e 2 7 3 * 2 * 
= . 77 a A — 


4 

RD ak 8 
r 

- "= — 


pe +, 2h 
. 


1 
F 
w — a{——2 
n ISI — 
5 — — 2 * 


5 
EF? 
it . 1 


n _ 4 
7 * 
þ 44 
4 45 1 
444 * 
N . 1 
Fl l 25 
3 & 4 * 
1141 
2 * — 
* 
1 2 
N 11 + 
: +3 
8. 75 5 
by 7 5 
1 7 
ny 1 
| 14 p 
EL 
+ 
#4 
ly 
- 


1 i 
T4 ty 


= 5 
77 1 
Ted CI Ren ao 2 I : 2 m4 
— p 88 Inn a 43 = * 7 - — — 3 . : 
POT TORE has og li. "HE — 47 * ” 4 x — 52 
1 7 . 6 4 4 Wr FR. 7 b- 1 2 TIA . x 8 p 2 er nne; 1 0 Ne 
. ; wed ti an on \ S EEE 
of — his Yi; * —— 


2 Pr 4X I — 
> — Toind - d * 
X Sent Woo 1 = b 
5 wad n —— ( . * 
Nr aca ares ea 39 —ç— ; -* DAS. De 8 : — : 2 . 
4 * 7 * ” 221 —— * . (niet — A — — — — — * 
* $i. 3% k — 2 1 . 9 "CY © — 4 2 2 * — — 8 >, by 
ag cn : 8 > * * v4 be 4 r 4 . — A nw = * 8 8 ROE - 
. : * « Fr 4 \ ” i ”—_ N 2 - 1 : - <0 3 — — — — — — 2 5 < 
* ig = : 4 | . - 
£ : : vo — 0 rr 4 „ 2 ö a = n — — . note 
s 4 — - * 22 * 
* Q — 5 * * 2 5 * heals 
* * * - LL + 4 2, 1 * > 
jo ON OUTER N RET 0 N 
4 . 
. 9 1 
3 


Y * 

o — — 

— 2 
. Y — — 
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er I. Placing and Fixing the ſame, after that 
the Dial is drawn thereon; or elſe, if 
the Plane whercon the Dial is to be 
drawn, be unmoveable and already. fix- 
ed, in Finding the Poſition or Situation 
of the ſaid Plane, vis. whether it be 
a Direct or Declining Plane; and if the 

latter, how far it declines. . 
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Of an HokZON TAL. Dial. 


CHAP I: 
Of an Hon ZO TAL Dial. 


Begin with the Horizontal Dial, as be- 1. 

ing the moſt Uſeful; foraſmuch as 10 Hori- 
it ſingly anſwers the whole (*) End of Bl, wt 
Dialling, by ſhewing the Time of the firſt poke» 
Day from Sun-riſing to Sun-ſetting 7 
throughout the whole Vear, within that 
Horizon for which it is made : whereas 
no other Dial does this. And having 

made this Obſervation as to the Uſeful- 
neſs of the Horizontal Dial, we procced 
now to the Delineation thereof. 

- Whereas the four Cardinal Points 27 
of the Heavens are diſtant one from 1 draw. 
the other 90 Degrees; and whereas 2 
the Meridian runs from North to Prime 


| | | . „ eq Vertica 
South, and the prime Vertical runs 2 ow 


Dial: 


a-crols. the Meridian from Eaſt to Horizontal 


— IRS: K CRY 1 TIS OE an. ad. A. Oh... r . ST 
* _ — _ 


(®) The whole proper End of Dialling is, to ſhew the 
Time of the Da — the Sun's Shade. As for ſhew¾ying 
the Place of the Sun in the Ecliptick (and the like) by the 
Shale on a Dial-plane; this does not properly belong to 


Dialling. | 
S 2 Weſt; 
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Of an Hon izbx TAL. Dial. 


Weſt; hence it follows, that, two 
right Lines being drawn croſſing one 


he other at right Angles (whoſe Mea- 
ſure is each 90 Degrees) and either 
of theſe two right Lines being taken 
to repreſent the Meridian, the other 
will repreſent the Prime Vertical. 
That taken to repreſent the Meri- 


dian, may be fitly denoted by N S, 
as running in this Dial from North 
to South; the other by E W, as 


running from Eaſt to Wet. 


. 


3. 
The Cen- 
ter of an 


Horizontal 


Dial, 
which. 


The Point, 1 the e N 8 


and E W croſs one another, denotes 
(*) rhat Point in the Plane of the 
Horizon, (as alſo of the Meridian and 


Prime Vertical) through which the 


Axis of the World paſſes. And be- 
cauſe the ſaid Point is the (F) Cen- 
ter (of all the ſaid ing parti- 


—— 


——— — 


WF +) This may be evidently eren by the Help of a 
Dialling Sphere. 

(+) The Axis of the World paſſing through the Cen- 
ter of the World, which is alſo the Center of all great 


Circles in the Heavens, and conſequently of the Horizon, 
Meridian, and Prime Vertical; hence it follows, that 


That Point in the Planes of the ſaid Circles, through 
which the Axis of the World paſſes, muſt be the Center 
of the laid Planes. 


cularly) 


pup — — 8 
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Of an HoR1ZONTAL Dia 


cularly) of the Horizontal Plane, where- Chap. II. 
on the Dial is to be drawn, and con- © 
ſequently the Center of the Dial it ſelf, 
hence it may be fitly marked or deno- 


OM OS 2 » int” 
The Axis of the World being the (#) 


common Interſection of the Planes of all 
Meridians, and therefore running from s 


Pole to Pole along the Plane of every 
Meridian; hence the Line N 8 repre- 


 fenting the Plane of the Meridian of 
that Place, for which the Dial is made, 


muſt be the Fubſtyle, or the Line 
whereon the (F) Style, which repre- 
ſents the Axis of the World is to be 
(4.) erected. 


() This may alſo be evidently ſhewn by the Help of 
the Dialling Sphere. 

(+) It is fo called, becauſe it needs be, and often actu- 
ally is, no more than a long ſtraight Iron Pin, like an 
Engraving or old Sort of writing Pin, called a Style. It 


is called alſo by a Latin Word, the Index, becauſe it tells 


or ſhews what is the Time of the Day. And it is called 
likewiſe by a Greek Word the Gnomon, (from i to know) 
becauſe thereby is kzown the Time of the Day. 

(4+) By being ereded is underſtood here, and all along 
this Tract of Dialling, being placed perpendicularly upon 
the Subſtyle, ſo as not to lean any Thing more towards the 
Hour- lines on one Side of the Subſtyle, than towards 

the Hgur-lines on the other Side of the Subſtyle. 


Sx And 


4. 
Of the Sub- 
ſtyle and 
tyle. 
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And becauſe the Style does repreſent 
the Axis of the World, therefore it 


muſt be ſo creed upon the Subſtyle, 
| (which is the common Interſection of 
the Horizontal and Meridian Planes) 


as therewith to make an Angle- equal 
to the Elevation of the reſpective 


(North or South) Pole above the Ho- 


1:20 of the Place, or (which comes 
to the ſame) to the (#) Latitude of 
the Place. Wherefore taking C for 
the Center, draw (F) an Arch of a 
Circle from NS (on either Side) to 
E W. On the ſaid Arch () ſet off from 
N S towards EW, (viz. at P, big. 

I.) 


OR "INE Oey 


(*) How the Elevation of the Pole and Latitude of the 
Place come to be always Equal, may be evidently ſhewn 
on the Globe. | 

(+) This Arch may be drawn, at what Extent of the 
Compaſſes or Diſtance from the Center you pleaſe; but 
it is convenient to have regard to the Largeneſs of the 
deſigned Dial. And alſo it is convenient to make Uſe 
of a Line of Chord's, in this, and all ſuch Operations, in 
Order to the ſetting off on the Arch drawn any Number 
of - Degrees, with much more Eaſe and Readineſs than 
can be done otherwiſe. The Reader is here ſuppoſed 
to be already inſtructed in the Uſe of the Line of Chords. 

(+) That is, the Style, if it be only a long ſtraight 


Piece of Iron, muſt be ſo placed on the Subſtyle of the 


Dial, as tg have the ſame Inclination thereto, as 5 P 
| _ hat 


dd 111 22 


Of an HoRIZONTAL Dial. 


3.) ſo many Degrees as anſwer to the Cp. H. 
Elevation of the Pole; for Inſtance | 
(Fig. 1.) 51 , the Latitude of London, 


or Elevation of the north Pole there. 
The Line CP being drawn will ſthew 


the Style. 2 
Having found - the Subſtyle NS, 


137 


5. 


and the Style CP, draw a long 20 


Contin- 


Line croſſing the Subſtyle in any gent Zire, 
Point, (which ſhall ſeem moſt conve- ap. 


nient,) ſuppoſe Q, at right Angles. þ 


lying the 
uinocti 


This Line repreſenting the common d Dial 


Interſection of the Equinoctial Plane 


ted (Fig. 1.) by the Line TG. That 


Point in the Subſtyle, which is ſo far 


diſtant from Q, as the Point Q is 
found by the Compaſſes to be diſtant 


from the neareſt Point of the Style, 
repreſents the Center of the Equaror, 


* 


has to NS. If you would have the Style a broad Plate 
of Iron or the like, then it muſt be made exactly equal 
to the Triangle NCP, In both Caſes, the lower Point 
of the Style, namely, wherein the Lines CN and Pn 
meet, muſt be placed exactly on C, as being the Point 


of the Horizontal Plane, through which paſſes the Axis, 


repreſented by the Style. | 
(®} It is ſo called, becauſe herein the two Planes are 


conceived to touch one another. 


7 or 


the Plane 


; of your 
and Dial Plane, is therefore called Horizontal 


the (*) Contingent Line, and is deno- ® 


— 


* 
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Of an HoR1ZonTAL Dial. 


noctial Dial is to be delineated on the 
Dial-plane, and therefore it may fitly 
be marked E. Taking then A for 


the Center, at (+) any Diſtance, draw- 
toward the Contingent a (*) Semicircle 
repreſenting half the Equinoctial, ſo 


as that one Half of the Semicircle (i. e. 


fourth Part of the Equinoctial) may 


be on each Side of the Subſtyle. Then 
divide the ſaid Semicircle into twelve 
equal Parts, (viz. ſix on each Side of 


the Subſtyle,) each containing an Arch 


of 15 Degrees, (|) Lines drawn from 


A the 


N 


—_ 


(Tt) However it is convenient to be guided herein by 
the Length of the Line of Chords made uſe of, and by 
the Size of the intended Dial. Fon 

by, This may be otherwiſe done by only drawing one 
Half of this Semicircle on one Side of the Subſtyle, and 
dividing it into fix equal Parts; and thence transferring 
the ſaid fix Diviſions to that Part of the Contingent, 
which is on the other Side of the Subſtyle. And this is the 
beſt Way for practice, being ſhorter, and not cumbri 
the Work with Multitude of Lines. And 'tis adviſeable 
to draw the ſaid Quadrant, or fourth Part of the Equi- 
noctial Circle or Dial on that Side of the Subſtyle, where 
the Style is not drawn: becauſe then the Equinoctial Di- 
a] and the Style will ſtand both clear one from the other; 
as in the Figures hereunto belonging. 

(4) Theſe, and all other Lines or Circles or Arches 


of Circles are to be obſcure ones, i. e. ſuch as may be 


rubbed out again, excepting only the proper Hour- 
lines 


ed pd hood inf jad (et 


ft farnd 
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A the Center of the Equinoctial nd Chap. Tt. 


each Diviſion of the Semicircle will 


be the Hour Lines of the Equinoctial 


Plane or Dial; among which Hour 


Lines, the Subſtyle and Meridian 


NS of the Horizontal Dial will alſo 
be the Meridian of the E quinottial 
Dial. 


1 — thus fitted the Equinoial 7 2 


Dial to the Horizontal Plane, on % Hour. 
which the Horizontal Dial is to be lines of an 


drawn, it will be very caſy to find 
the Hour-points of the ſaid Hori- 
Sontal Dial: namely, by continuing 
the - Equinoctial Hour: lines to the Con- 
tingent, and thereby ſeeing on what 
Points of the Horizontal Plane the 
Hour- lines of the Equinoctial Plane 
will fall. For the ſaid Points of the 
Horizontal Plane are reſpectively the 
Points, on which the correſpondent 
Hour-lines of the Horigontal Dial will 
fall, being drawn from (*) C the 


Center of the H. ori gontal Dial. A- 
mong 


lines in each Dial. Theſe obſcure Lines are diſtinguiſh- 
ed in the Draughts hereunto belonging by being made 

Prick d Lines. 
(*) The Hour- lines repreſent the Shade conceived 
to be made by the Axis of the World; which —_ 
ing 


Horizon- 


tal Dial. 


16 OF an HORIZONTAL Dial. 

Chap. 17. mong theſe Hour- lines, the Line 

Ns being both the Meridion and 

Subſtyle of the Horigontal Dial, (and 
ſo falling in with the Meridian 

of the Equinoctial Dial) will there- 

fore be the twelve a Clock Line 
of the Horizontal (as well as Equi 

noctial) Dial. Which being known, 

the Numbers 11, 10, 9, 3, and 7, 

are to be affixed to the Hour-lines on 
the weſt Side of the Dial, according 

to their reſpective Order from the 

twelve a Clock Line. And in like 

manner the Numbers, 1, 2, 3, 4, and 

5, are to be ſet to the reſpective 

Hour-lines on the eaſt Side of the 

Dial. The Line EW, as repreſent- 

ing the Prime Vertical, is always 

the 6 a Clock Line, both Morning 


— — 


EE ˙²˙ ao Sod ot ins Fae 


— 


being conceived to paſs through C the Center of the 
Dial, hence all the Hour-lines muſt. be drawn from the 
ſaid Center. Only it is obſervable, that it is more Or- 
namental, not to draw actually the Hour- lines from C 
(becauſe if they were ſo drawn, they would be apt to 
run together, and blot at the point C,) but making a 
Circle at ſome ſmall dlſtance from C, actually to draw 
the Hour-lines only from the ſaid Circle, by the Ruler 
duly applied to C, as Fig. 1. *Tis alſo obſervable, that 
the Dial- plane may be of any Shape, viz. Round or 
Triangular, gc. as well as Square or Qblong, though 
this Shape is moſt uſed among us. uf 
and 


O an Hon izox TAI. Dial. 


and Evening. And as for the * Chap, II. 


before ſix in the Morning, and after 
fix in the Evening, their Lines are 
drawn by continuing the Lines of 
thoſe Hours, which are of the ſame 
Denomination in the contrary Part of 
the Day, through the Center C of 
the Dial. Thus the Hour-lines of 
s and 4 in the Morning are drawn, 
by continuing the Hour- lines of 5 and 
4 in the Afternoon through C. And 
the Hour- lines of 7 and 8 in the Even; 
ing are drawn, by continuing the Hour - 
lines of 7 and 8 in the Morning thro 
C. And thus the Delincation af an 
Horizontal Dial is finiſhed, (as is re- 
preſented, Fig. 1.) according to the 
Method of Delineating the fame by 
the Help of an Equinoctial Dial. For 
as to the intermediate Spaces between 
each Hour, (viz. Quarter, Half, and 
three Quarters,) they are had by divi- 
ding the Space between each two Hours, 
firſt into Half, and cach Half again into 


Ir 


1 6 


2 18 Of an HORIZON TAL Dial. 

1 Chap. IT, It may not be unuſeful (not only T: 
* N for Variety, (*) but alſo Proof ſake) th 
8 1 to add here the Method of drawing 
* an Hori. an Horizontal Dial, by Dialling Scales Fe 
* zontal Dial and Tables. The former is thus: ol 
L 15 ark The Lines NS and EW being drawn, N 
8 and the Style CP erected, as aforc ; O! 
M the Length of the Line EW is to be N 
. determined, ſo as to bear a due Pro- 
? . portion to the Scale of Hours you are * 
I to Uſe. This is done by placing one 1 
4 Foot of the Compaſſes at the Begin- li 


ning of the Scale of Latitudes, (con- ſe 
tained in the Dialling Scale,) and 8 
opening the other Foot, till it reaches TE 
to the Number of Degrees in the ſaid d 
Scale of Latitude, which anſwers to p 
the Latitude of the Place. This Ex- b 


tent is to be ſet off on the Line E. W. t 
from C towards E, and alſo toward t 
W; and where it Ends, it may be 


reſpectively marked e, w, as Fig. 2. 


8 


— n 


(*) If you have drawn your Dials right, the ſame 
Hour- lines, at equal Diſtance from the Center of your 5 
Dial, will be equally diſtant alſo one from the other, 
by vrhich Method ſoever you draw them, v. g. The 
Diſtance between 12 and 1, (or 12 and 2, or 1 and 
2, Cc.) will be the ſame, at equal Diſtance from the 
Center of your Dial, whether it be drawn by the Equi- 
noctial Dial, or by Scales, or by Tables. 


ad tad ca nn Sb 9s. 


Then 


Of an Hor1zofTAL Dial 


Then out of the Dialling Scale take 
the whole Length of the Scale of Hours, 
with the Compaſſes; and ſetting one 
Foot of the Compaſſes in e, ' with the 


other make an Arch croſſing the Line 


NS towards N; and then do the like 


on . From the Point x of the Line 
NS, where the two Arches (*) croſs 


one another, draw the Lines x e and 


* ; Which will be of an equal Length 


with the Scale of Hours in the Dial- 
ling Scale : from which Hour-ſcale the 


19 
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ſeveral Hours (and the intermediate 


Spaces) are to be reſpectively transferred 
unto the Lines x e and x W. Lines 
drawn from C to the ſeveral Hour- 
points on the Lines x e and c w, will 
be the reſpective Hour-Lines. And ſo 
the Dial is finiſhed by the Scale : for 
the Hour-lines before 6 in the Morning, 


and after 6 in the Evening, are to be 


had, as afore. 
If you would work by Dialling 
Tables, having drawn the Lines N S 


— — 
—— 8 


(*) If the Lines drawn by the Compaſſes, ſet upon 

e und w, do not croſs one the other exactly in ſome 
Point of the Meridian NS, then ſome Fault has been 
made in ſetting off the ſaid Lines, and the Work muſt 
be repeated, till they do thus crols, 


and 


8. 
To draw 
an Hori- 
zontal 
Dial by 
Dialling 
Tables. 
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i Of an HoRIZONTAL TRE 
and EW to what Length you pleaſe, 
upon C the Interſection of the ſaid 
Lines draw a Semicircle e 5 ww, as in 
Fig. 3. Then on the ſaid Semicircle 


ſet off the Degrees and Minutes an- 


ſwering to each Hour (and each Quar- 
ter, Half, or three Quarters of an 
Hour) in the Table for Horizontal 
Dials. After which draw the Hour- 
lines from C to the ſeveral Hour- 
points in the ſaid Semicircle. The 
Subſtyle and Style are found, as 


afore. 


Having ſhewn, how to draw an 
Horizontal Dial three ſeveral Ways, 
it remains now to ſhew how to place 
aright the ſaid Dial, when drawn, 
and this will be beſt ſpoken of toge- 
ther with the placing of other Dials, 
_—_—_ - 
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| Chap. III. 
* 


| „„ 
Of an (*) Erecs Direct South and 
North DIA. 


"THE Ered Direct South Dial ſhall 1. 


5 : Direct 
be ſpoken of next, as being next g th Bist 


to the Horizontal Dial the moſt uſeful: h mop 


foraſmuch as it ſhews the Time of the uſeful ert 


Pay from 6 to 6. thoughout the whole 3 
Year. | CR | Dial. 
This Sort of Dial is drawn after 2. 
the fame manner, by the Help of the Berk 
Equinoctial, as the Horigontal Dial, South 
excepting the Particulars following ; Dial 2 
vis. Firſt, That the Meridian or 12 a 25 : 
Clock Line, (which in this, as well as quinoRtial 
the Horizontal Dial, is always the Sub- _ 

ſtyle,) foraſmuch as it muſt be ſo 
placed as that one of its Ends muſt 
Point to the (+) Zenith, the other to 

: | the 


ä 


1 — 4 » 
* 
% 


h — 


(*) Inclining and Reclining Dials being ſeldom uſed, 
hence theſe Dials are frequently ſtiled only Direct South 
and North Dials. | 

(+) The Meridian of any Place or Dial, as it paſſes 


through the North and South Poles, ſo it paſſes _ 
wiſe 


*! 
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22 Of a Direct South DIA L.. 
Chap. III. the Nadir, may therefore be moſt 
* properly here denoted by ZN. Se- 
condly, the Style CP muſt be erected 
upon the Subſtyle ZN, ſo as to make 
therewith an Angle equal (not to the 
Elevation of the Pole, as in an Hori- 
Sontal Dial; but) to the Complement 
of the Pole's Elevation. For ſuch is 
the Meaſure of the Angle, which the 
(*) South Pole, repreſented by the 
Style of this Dial, makes with the 
Plane of the Prime Vertical. Now 
the Elevation of the Pole above the 
. Horizon of London being 515 De- 
grees, its Complement is 385 De- 
grees. Thirdly, On this Dial there 
need be inſcribed no Hour, either be- 
fore 6 in the Morning, or after 6 in 
the Evening: for the Plane of this 


; 
6 — 
9 by - * 


— 


wiſe through the Zenith and Nadir of the ſaid Place. 
In an Horizontal Dial the Meridian Line is to be placed 
with its Ends towards the North and South Points, and 
therefore is therein fitly denoted by NS. But in a Direct 
South Dial, the Meridian Line is to be placed ſo, as that 
its Ends may Point to the Zenith and Nadir, and there- 
fore is here more fitly denoted by ZW. | 
(Y This may be evidently repreſented to the very 
Eye by the Dialling Sphere; and conſequently the Rea- 
fon way the End P of this Style muſt be placed down- 
wards, | 


Dial 
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Of Direct North D1AL. 23 

Dial repreſenting the ſouth Side of the Chap: UI. 
Plane of the Prime Vertical, the Sun 
never ſhines upon it before 6 in the 
Morning, or after 6 in the Evening. 
See Fig. 4. | 

If you work (not by the Equimotiial 3. 
Circle or Dial, but) by a Dialling Scale, Burg 
then (beſides the fore-mentioned Parti- South 
culars, wherein the drawing of this 5 
Dial differs from drawing an Horizon- Scale. - 
tal Dial) it is alſo to be known, that 
upon the Line EW. from C towards 

E and W, muſt be ſet off the Ex- 
tent (taken from the Scale of Latitude; 
not of the Latitude it felf, but) of the 
Complement of the Places Latitude. 
See Fig. 5. | | : 

If you work by Tables, then the De- 4 
grees of the Angle, which every Hour- x on 
line makes with ZN the Meridian or & Dialling 
Subſtyle, muſt be taken from the Table ** _ 
for a Prime Vertical or Direct South 
Dial. See Fig. 6. | 

A Direct North Dial differing from 5. 
a Direct South Dial primarily in this Bi 
alone, that the former repreſents the North 
north Side of the Plane of the Prime Dial. 
Vertical, and the latter the ſouth 


Side; hence the drawing of a Direct 
#8 North 


Chap. III. North Dial is the fame, as of a Di- 


Of 'a Direct North D1at. 


rect South Dial; excepting 1/7, that 
the Hours requiſite to be inſcribed on 
this Dial in. our Country are no more 


than theſe, vg. 4, 5, 6, in the Morn- 


ing, and 6, 7, 8, in the Evening. For 
the Sun with us never riſes till after 3 
in the Morning, and always ſets be- 
fore 9 in the Evening; and from 6 
in the Morning till 6 in the Evening 
it turns off from the North to the 
South Side of the Plane of the Prime 
Vertical. 24/y, Foraſmuch as the 
Style of ln Dial repreſents the 
north Segment of the Axis, and fo 
its End P repreſents the North Pole, 
therefore the End P muſt be placed 
looking upwards towatd the North 
Pole. And conſequently that End of 
the Subſtyle, which anſwers to the 
End P of the Style, muſt Point to- 
wards the Zenith, and therefore is 
here properly to be denoted by Z, 
and the other End of the Subſtyle 


by N, as anſwering to the Nadir, 


contrary to the Poſition and Notation 
of them in a Direct South Dial. See 


Fig. 7. | 
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As to the Placing of a Ditect Chap. III. 


South or North Dial, it will be 
more conveniently ſpoken of Chap: 
5. 
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CHAP. 1 
Of « an (H Erett Direct Eaft or We . ö 


DIAL. 


1. Begin with a Direct Eaſt Dial, 
Todraws | whoſe Plane repreſents the caſt Side 
Eaſt Dial. of the Plane of the Meridian. Now 

to draw this Dial, there muſt be firſt 
drawn an Horizontal Line, i. e. a Line 
repreſenting the Horigon, or running 
Parallel to it, and ſo level. One End 
of this Line will repreſent the north 
Point of the Horizon, and may there- 
fore be fitly denoted by N; and the 
other End by S, as repreſenting the 
ſouth Point of the Horizon. Sec 
Fig. 8 

2. Taking any Point C towards 8, the | 
To fndthe ſouth End of the Line NS for a Cen- 
Subſtyic. ter, deſcribe an Arch toward N; and 

upon that Arch ſet off the Height P 
of the Pole, and draw the Line CP for 
the — | 


IF 


(*) Theſe alſo are a filed only Direct Eaſt 
or Weſt Dials. | 


Having 
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Of a Direct Eaſt DIALI. 27 
Having found the Subſtyle, draw Chap. IV- 
thereon the Contingent Line T G; ls 
and then proceed to draw an (*) E- 

uinoctial Dial, taking any point % Hour- 
A in the Subſtyle for the Center of nes. | 
the ſaid Equinoctial Dial. That Dia- 
meter of the Semicircle (repreſenting Ss 
Half the Equinoctial Circle) which runs 1 
Parallel to the Contingent, is here 1 
the Meridian of the Equator; from 
which you are to begin to divide the 
Semicircle into Hours, or into 6 equal 
Parts, each containing 15 Degrees. 
Through each of theſe Diviſions of 
the Equinoctial Semicircle draw Lines | 1 


from to the Contingent; and a: i 
gain through each Point of the Con- | Ji 
tingent, whereon the ſaid Lines fall, = 
draw other Lines (F) parallel to the | 

i 


Subſtyle. Theſe laſt will be the -Hour- 
lines; that which falls in with the 
Subſtyle CP being always the 6 a 


—_— 


— 


(*) There is no Mention made of drawing a Direct 
Eaſt or Weſt Dial by Scales and Tables, becauſe it is in 
5 done both Ways, by the Help of the Equinoctial 

8 | 

(+) Becaufe the Axis of the World runs parallel to 
the Plane of the Meridian, (as may be ſhown by the Di- 
alling Sphere,) and ſo muſt be conceived to caſt its Shade 
parallel alſo to its ſelf, 


| TS 2 Clock 
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AR 


1 
To place 
the St N. . 


Of a Direct Eaft DIAL. 


Clock Line; thoſe above it the Hour- 
lines of the Hours before 6, and thoſe 
below it the Hour- lines of the Hours af- 
ter 6. Where it is to be noted, that as 


4 and 5 are the only Hours before 6, 


which need be inſcribed on this Dial; 
becauſe the Sun never riſes to us till 
after 3; ſo the Hours to be inſcribed 
on this Dial after 6, are no more than 
7, 8, 9, 10, and 11; foraſmuch as this 
Dial-plane repreſenting the Plane of the 
Meridian, the Sun ſhines not upon its 
Surface, but upon its ſouth Side Or 
Edge, at 12 a Clock. 

The Hour-lines being drawn, the 
Style is to be placed (* ) parallel to the 
Subſtyle CP. —_ ſo far diſtant from 
it, as the Center A, of the Aqui- 


noctial was taken diſtant from the ce 


tingent. And ſo the Dial is Einiſhed 3 
as Fig. 8, 


— 


(*) Becauſe the Style repreſents the Axis of the World, 
which runs parallel to the Plane of the Meridian. Hence 
Direct Faſt and Weſt Dials haye no Centers, through 
which the Axis paſſes, and from which conſequently 


are to be drawn all the Hour-lines, as in Horizontal and 


Dire& South and North Dials; which are therefore | 
called Central Dials. | 


+ 
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A Direct Weſt Dial differing from a Chap. IV. 


Direct Eaſt Dial primarily in this alone, 


that the former repreſents the weſt ſide 
of the Plane of the Meridian, and the 
latter the caſt ſide; hence the drawing 
of a Direct Welt Dial, is the ſame with 
that of a direct Eaſt Dial, cxcepting 
only the different denominations of the 


Hours to be inſcribed on this Dial, vir. 


I to s in the Afternoon; which muſt 
be placed reſpectively from 6, (the 
Hour-line whereof always falls in with 


the Subſtyle,) as the Morning Hours 
are in a Direct Eaſt Dial. See Fig. 0 


Ho thele Dials, when drawn, are = 
be placed, ſo as to have a due Situati- 
on in reſpect of the Heavens, is ſhewn 
in the following Chapter. 


T 4 CHAP. 


5. 


To arawa 
Direct 
Welt Dial. 


Chap. . 


1. 

A Dial is 
then duly 
placed, 
when 1ts 
Plane an- 
ſwers to 
the Plane 
of the Ce- 
leſtial Cir- 
cle, which 
it repre- 
ſents. In 
order 
whereto 
the Dial- 
plane muſt 
be placed 
parallel 70 
its reſpe- 
ctive Cele- 
tial Plane. 
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DIAL-PLANES. 
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Of Placing 


CHAP, V. 


Of duly PLACING 4 Direct (Eaſt, or 
Feſt, North, or South,) Dial; and 
of the Manner of finding, whether 
a Wall has a DiREcT or DECLINING 
POSITION or SITUATION. 


E Very Dial-plane repreſenting the 
Plane of ſome Circle in the Hea- 
vens, therefore, when any Dial is 


drawn, that it may go true, it is re- 


quiſite that its Plane be ſo placed, as 
to anſwer exactly to the Plane of the 
Celeſtial Circle, which it repreſents. 
Wherefore, if it be an Horizontal 
Dial, its Plane muſt be placed Hori- 
Sontally, or parallel to the Horizon, 
i. c. cxactly level. If it be any Ver- 
tical Dial, (as a direct North or 
South, Eaſt or Weſt Dial,) it muſt be 
placed Vertically, 2. e. perpendicular 
to the Horigon, or exactly Upright. 
Now the Inſtrument repreſented, Fig. 
10. will ſhew, when any of the fore- 

mentioned 
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Of Placing Dr. 14s. 


mentioned Dials are thus duly placed. Chap. V. 


Namely, if, when the Side HN of 


the ſaid Inſtrument be applied to the 


Horizontal Dial, the String falls exact- 
ly on the perpendicular Line , _ 


the Dial is placed  Horizonticalh Ty 


truly Level; otherwiſe it is not, — 
muſt be altered, till the String does 
exactly fall on the ſaid Perpendicular. 


In like manner, if, when the Side 


ZN or ZH be applied to a Vertical 
Dial, the String exactly falls on the 


Perpendicular P P, then the Dial is 


placed Vertically, or truly Upright; 


otherwiſe it is not, but muſt be altered 
till the String does ſo fall. 


Again, an Horizontal Dial muſt be 


placed not only Horizontally in ge- The Car- 
neral, but alſo ſo, as that the four _—_ 
Cardinal Points of the Dial may re- 5e D. 
ſpectively anſwer the like Cardinal Plaue ry 


Points of the Horigon. In like man- 


ner Vertical Dials muſt be placed, not nal Points 
only in general Vertically, but alſo x Ger 
ſo, as that the Plane of each Verti- _ 


cal Dial may be parallel or anſwer ** 
to the Plane of that Vertical Circle 
in the Heavens, which it particular- 
ly has reſpect to. Thus the Plane of 


2 Direct South or North Dial muſt 


DE 


| 


Iv | Of Placing D1ials. 

Chap. V. be fo placed, as that it may be par- 

F allel to the Plane of the Prime Verti- 

cal, which it repreſents, and that it may 

reſpectively anſwer to the. ſouth or 

north Side of the ſaid Plane of the Prime 

Vertical. In like manner, the Plane 

of a Direct Eaſt or Weſt Dial muſt be 

ſo placed, as that it may be parallel 

to, or fall in with the Plane of the 

Meridian, which it repreſents ; and that 

it may reſpectively anſwer to the caft 

or weſt Side of the laid Meridian 
Plane. | 

3. Now in Order thus to place aright 

— Meri be any of the fore-mentioned Dials, it 

Lineof is requiſite to find where the Dori. 

_— dian croſſes the Place, on which you 

would put the Dial. And this may 

be done ſeveral Ways. The moft 

eaſy is by the Help of (what is cal- 

led) the Mariners Needle, ſuppoſing 

it has none, or but little Variation in 

the Place where you are. For then 

the Meridian runs over, or parallel to 

the Length of the ſaid Needle. Ano- 

ther Way is by holding up a String, 

when the Sun is in its Meridian Alti- 

tude, (which is to be found by the 

Quadrant,) for then the ſhade of the 

String will repreſent the Meridian _ 

| O 
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of the Place where you are. Another Chap. v. 


Way, ſomewhat longer, but much ſurer, 


is this: Any Time in the Morning, 
when the Sun ſhines, cre& any Pin or 
ſtraight piece of Iron or Wood, and 
mark where the End of its Shade falls, 
Sec Fig. II. 

Then on the Point, where the Pin 
was erected, as on a Center, draw 
a Circle paſſing through the other 
Point, where the End of the Pin's 
Shade fell. After which erecting the 
Pin again where it was, wait till the 
End of the Pin's Shade touches the 
Circle in ſome other Point. The 
Arch between the two Points of the 
Circle, on which the End of the Pin's 
Shade fell at the two ſeveral Times, 
being biſected or divided exactly in 
Half, a right Line drawn from the 
Center of the ſaid Circle (i. e. from 
the Point where the Pin was erected) 
through the Point of Biſection will be 
the Meridian Line of the Place where 
you are. 

The Meridian Line of the Place 


4. 


where you are, being thus found out v place a. 
by one or more of the fore-mention- riges an 


orizon- 


ed Ways, an Horizontal Dial is truly 5 Dial. 


placed, 


34 
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5. 
To place 
aright a 
Direct 
Eaſt or 
Weſt Dial. 


Of Plating D IALS. 
placed, (ſo as that its Cardinal Points 
ſhall anſwer the like Points of the 


Horizon,) by placing the Meridian 
Line (or which is the ſame, the 12 


a Clock Line) of the ſaid Horizontal 


Dial exactly upon, or parallel to the 
Meridian Line of the Place where you 


are. For the Meridian Line of the 


Dial being thus placed upon, or paral- 
lel to the Meridian Line of the Place; 


= North and South Points of the Ho- 
Sontal Dial, being no other than 


a North and South Ends of the Me- 


ridian Line of the Dial, will anſwer 
to the North and South Points of the 
Horizon of the Place, theſe directly 
anſwering to the North and South 


Ends of the Meridian Line of the Place. 
And the North and South Points of 


the Dial being thus placed ſo, as to 
anſwer to the ſaid Points of the Hori- 
Son; the Eaſt and Weſt Points of the 
Dial (if rightly drawn) will likewiſe 
anſwer to the Eaſt and Weſt Points of 
the Horizon. 

The Method of placing aright a 
Direct North or South, Eaſt or Weſt 
(as well as of an Horizontal ) Dy 
does likewiſe depend on the Meridi- 
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Of Placing D1AaLs. | 25 
an Line of the Place. For having Chap. VI. 
found this by one or more of the EY 
Ways above mentioned, in order to 
place aright a direct Eaſt or Weſt Dial, 
all that is to be done, is only this, 
vg. directly upon or parallel to the 
ſaid Meridian Line of your Place, you 
muſt erect the Dial with the Face of it 
Eaſtward, if it be a direct Eaſt Dial; 
or Weſtward, if it be a direct Weſt 
Dial. I; 1 
In order to place aright a direct 6. 
North or South Dial a little more is 2% 
to be done. Namely, having found ik 
the Meridian Line of your Place, you car 
muſt draw another Line croſſing the Bal. 
former perpendicularly, which will 
be the Prime Vertical Line of the 
Place. Upon which therefore direct- 
ly, or parallel to it, muſt be placed 
the Dial with the Face of it ſouth- 
ward, if it be a direct South Dial; or 
northward, if it be a direct North 
Dial. | 
 Hitherto we have conſidered Dials, 7. 
as drawn on Moveable Planes, or Y e 
Planes not already Fixed. And on Hs 
ſuch as are uſually drawn Horizontal _ 
Dials. But Vertical Dials, (whe- ? 
| mer 
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Chap. V. ther Direct or Declining) are more 


uſually drawn on Unmoveable or Fixed 
Planes, namely on the Sides of fome 
Wall. Wherefore in order to draw 


a Vertical Dial on a Wall, it is re- 


quiſite firſt to know, whether the 


Wall be a direct Eaſt or Weſt, North 


or South Wall, or a Declining Wall; 
and if the latter, how great its Decli- 
nation is. 


Now there are ſevetal Ways de- | 
„ livered in Treatiſes of Dialling for 

to do this; but ſuch as require, ei- 
ther a peculiar Inſtrument called from F 


its Uſe a Declinatory, or elſe the 
Sun's Azimuth to be taken, or both. [ 
Wherefore I think the following Me- 
thod is to be preferred before any 
other, on Account of its Eaſineſs, 
and withal ExaQneſs. To the Wall, 
whoſe Situation you would know, 
adjoin a Board fo, as that one of its 
Sides may touch the Wall; and the 
Surface of the Board may lie Hori- 
Sontally, and faſt, Upon the Board 


the laſt of the three Ways above- 

mentioned, and draw a Line on the 

Board repreſenting the ſame, which 
therefore | 


thus prepared find the Meridian by | 


5 
o 
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Of Placing D1ALs. __ 
therefore we call the Meridian Line. Chap. V- 
If the Meridian Line falls in with, 
or runs Parallel to your Wall, then 
it is a direct Eaſt or Wet Wall. If 
not ſo, then lay a Quadrant flat upon 
the ſaid Board, with one of its Sides 
or Edges. applied to the Wall, and 
its Center at the ſame Time on the 
Meridian Line. If the other Side 
falls upon the Meridian Line drawn 
on the Board, then the Wall is a 
direct North and South Wall, 2. e. 
that Side of the Wall which is to- 
ward the Sun and you, directly Faces 
the South; and the other Side of it 
conſequently Faces directly the N orth. 
See Fig. 12. 5 
But if when one Side of the Qua- 9. 
drant is applied to the Wall as afore, 1," 
the other Side does not fall upon the u de- 
Meridian Line on the Broad, then it ines. 
is a declining Wall. And if when — 
the right Side or Edge of the Qua- 
drant is applied to the Wall, the Me- 
ridian Line of the Board is beyond, 
or without the other Side of the Qua- 
drant, then the Wall in reſpect of 
its ſouth Side declines Eaſtward, in 
reſpect of its north Side „ 
1 | as 


33ĩ˙ſc f Placing DIA Ts. 

Chap. v. (as Eg 14.) but if the Meridian 
Line of the Board be within the left 
Side of the Quadrant, then the Wall 
in reſpect of its ſouth Side declines 
Weſtward, in reſpe& of its north 
Side Eaſtward, as Fig. 13. On the 
contrary, if the left Side or Edge of 1 
the Quadrant be applied to the Wall, | 
and the Meridian Line on the Board 
be without the right Side of the Qua- 
drant, then the Declination of the 
Wall in reſpe& of its ſouth Side is 
Weſtward, in reſpect of its north Side 
Eaſtward (as . if me 
ſaid Meridian Line be within the 
right Side of the Quadrant, then the | 
Declination of the Wall in reſpe& |! 
of its ſouth Side is Eaſtward, and in 
reſpect of its north Side Weſtward, as 
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10. Having thus found, whether the 
To find the Wall declines Eaſtward or Weſtward, | 
Degrees Fit remains to find, how great its 
tion, Declination is. Now, as when, one 


Side of the Quadrant being duly ap- 
plied (as afore) to the Wall, the o?- 
ther Side falls exactly upon the Me- 
ridian Line of the Board, the Wall 


has no Declination ; fo when the 
other 
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07 finding the Situation of War * - 
other Side of the Quadrant does not Gap, „ 


fall exactly upon the ſaid Meridian 


Line, then the Number of Degrees con- 
tained in the Angle made by the ſaid 


other Side of the Quadrant, and the 
ſaid Meridian Line is the Meaſure of the 
Declination. Wherefore as often as the 
ſaid Meridian Line falls within the 
Quadrant, the Number of Degrees in- 
tercepted between the ſaid Meridian 
Line, and that Side or Edge of the 
Quadrant which is not applied to the 


Wall, is the Meaſure of the Wall's De- 
clination. But if the Meridian Line 


falls without the Quadrant, then having 


drawn on the Board a Circle, with a 


Ray equal to that of the pageant, and 
upon that Point of the Meridian Line 


whereon you place the Center of the 


uadrant, as the Center of the ſaid 
Circle, thereupon take with the Com- 
paſſes the Diſtance between the Meridi- 
an, and that Edge of the Quadrant, 
which is not applied to the Wall : The 
ſaid Diſtance applied to the Diviſion 
of the Quadrant into 90 Degrees, will 
thereby ſhew the Meaſure of the Wall's 


Declination. 
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Of finding the 
All that has been aforeſaid, is il- 


luſtrated by (9 Fig. 12, 13, 14, IS, 


Maufrati. and 16. In each of which the Line 


onbyEx- ML denotes the Meridian Line; the 
Line EW denotes the Plane of the 


amples. 


Prime Vertical, or (which comes to 
the ſame) the Plane of a dire& South 
Wall or Dial; and conſequently E 
denotes the true Eaſt Point, W the 
true Weſt Point, ESW the South 
Side of the Plane of the Prime Ver- 
tical, or a direct South Wall; ENW 
the north Side of the Plane of 
the Prime Vertical, or a dire& 
North Wall: the Line DC de- 
notes a declining Wall. Wherefore 
it is evident, that in Fig. 12. one 


Edge of the Quadrant being duly ap- 


plied to EW the Wall, on the fouth 


SE of it ESW; the other wil fal 


upon the Meridian Line, ML drawn 
on the Board; and thereby ſhew, that 
the faid Wall EW has no Declina- 
tion. But in Fig. 13. the right Edge 


ao. JI. 


* 


* - 
dl — —— 2 AIIn,_ "1 


Y From all theſe Figures it is evident, that the De- 


clination of a Wall or Dial, is the Arch WD or EC of 
the Horixon intercepted between the Plane of the Prime 


Vertical, and of the Wall or Dial. 
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Declination of WAE L S. 


of the Quadrant being applied to DC Chap. V: 
the declining Wall, and the Meridian 


Line ML falling within the other 
Side of the Quadrant, thereby is 
ſhewn, that the Wall declines weſt- 
ward, and allo that the Meaſure of 
the Declination is 20 Degrees, this 


being the Number of the Degrees in- 


tercepted between the left Side of the 
Quadrant, and the Meridian Line 
ML. In Fig. 14. the right Edge of 
the Quadrant being applied to DC 
the Wall, and the Meridian Line ML 
falling without the left Edge of the 
Quadrant, I take with my Compaſſes, 
on a Circle deſcribed as above di- 
rected, the Diſtance between ML the 
Meridian Line, and the left Edge of 
my Quadrant, and applying the ſame 
to the Diviſion of the Quadrant into 
90 Degrees, I find the Meaſure of the 
ſaid Diſtance to be 2o Degrees; which 
conſequently is the Meaſure of the 
Declination of the Wall DC caft- 
ward. And after the ſame Manner; 
the fore-mentioned Method of finding 
the Declination of a Wall may be 
illuſtrated in all other Reſpects. 
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42 Of finding the Declination, &c. 
. „ V- Having thus ſhewn how to find 
FTY'Y the Declination of a Wall, it re- 


| 
| 
| 
| 
| mains only to ſhew how to draw 
a Dial upon a an Plane or 


Wall. 
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Of drawing a DecLnvING Dial. 


HE principal Difficulty in draw- 1. 
ing a Declining Dial, is in find- Te chief 
ing the Diſtance of the Subſtyle from hams 
the Meridian or 12 a Clock Line, and « Decl.. 
the Height of the Style above the Sub- A 
ſtyle. Now to remove this - Difficulty, 
there is adjoined to the End of this 
Chapter, a Table ſhewing the ſaid Par- 
ticulars, anſwerable to any Degree of 
Declination, and which will ſerve for 
moſt Parts of England. 
Having then drawn (as in a Direct 2. 


South or North Dial) two Lines croſ- a | 
ubſtyle 


ſing each other perpendicularly, one style 


Z N repreſenting the Meridian, the Decli- 
ning Dial 


other EW repreſenting the Prime , Pi 
Vertical; if you work by dialling- Tables, © 
Tables, turn to the ſaid Table (vis. 
Tab. III.) and ſee what is the Sub- 
ſtyles Diſtance from the Meridian 


anſwerable to the Declination of 
| G 3 the 
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of ne DIALsò. 


Chap. VE. the Wall, which, ſuppoſing the De- 


3. 
To draw 
the Hour- 
Lines. 


" Clination 20 Degrees, will be 15 
Degrees, 5 Minutes. Then draw an 
Arch from ZN to EW, on the weſt 
Side of ZN, if the Declination be 


eaſtward ; and on the eaſt Side, if 


the Declination be weſtward. On 


the ſaid Arch ſet off from ZN the 


found Diſtance of the Subſtyle, wiz. 
at S in Fig. 17 and 18. The Line 
CS, drawn from C (the Inter ſection 
of ZN and EW, and the Center 
of the Dial} to S, will be the Sub- 
ſtyle. Then in the Table ſee what 
is the Stylc's Height anſwerable to 
the Declination, v. g. of 20 Degrees, 
and it is 35 Degrees, 34 Minutes. 
Set this off from S to P, and draw 
the Line CP which will ſhew the 


Style. 


Having found the Subſtyle and 


the Style, draw (as afore in — 


Horizontal, and direct South or 
North Dial) the Contingent Line 


croſſing the Subſtyle at right An- 


geiles in any Point Q: only the 


Subſtyle CS being here different. 
from the Meridian ZN, mark the 
Point . of the Meridian, where 
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Of hos D IALS. 


it is eroſſed by the Conti t. Chap. VI. 
1 by ingen 


Then taking (as afore in the other 
Dials) the Point A in the Sub- 
ſtyle for the Center of an Haqui- 
noctial Dial, draw a (690 Semicir- 
ele; one Half of it being on one 
Side of the Subſtyle, and the other 
Half on the other Side. After which 
draw the Line M cutting rhe E- 
quinoctial Semicircle in M. The 
Line A M will be the Meridian 
of the Equinoctial Dial, from which 
you are to begin to divide on each Side 
the Equinoctial Semicircle into Hours, 
or ſix equal Parts. Lines drawn from 
A through the ſaid Diviſions to the 
Contingent will be the Equinoc tial 


© It is to be obſerved, that in Declining Dials 
the entire Semirele muſt. be drawn; and it is got 
ſufficient to draw only. one Half of the Semicircle as 
in Direct South and orth Dials, foraſmuch as _ Me- 
ridian or 12 4 Clock Line of the E e Alling 
in with the Meridian or 12 4 Clock cad The 8 
ning Dial, (as it does in Direct North and South Dials, ] 
hence the Diviſſons en each Side the 12 4 Cock * 
of the Equinoitial, will not cut the Contingent as 
equal reſpective Diſtances, a, in HE North and 
South ARIA 


4 | Hours, 


45. 
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4. 
The Con- 
cluſion. 


Of Declining DIALs. 


Chap. VI. Hours. And conſequently Lines 
drawn from C the Center of the 


declining Dial to , the ſame Points 
of the Contingent, whereon the E- 
guinoftial Hour-lines fall, will be 
the Hour-lines for the declining 
Dial, (as afore in an Horizontal 


and Direct North or South Dial,) 


and ſo the Dial will be ae See 
Fig. 17. and 18. 4H 


And thus I have gone through 
thoſe Elements of Dialling, which 
I judge moſt requiſite to be known 
by Young Gentlemen, at leaſt at 
their firſt Inſtitution in the ſaid Art 
or Science. What follows, are ſuch 
Dialling Tables as are requiſite to 
this Treatiſe; which though cal- 
culated indeed for the Latitude of 
Oxford, (vis. 51 Degrees, 45 Mi- 
nutes,) yet will ſerve without any 
fenſible Difference for moſt Parts 
of England. The Dialling Scales, or 
rather the Way of drawing Dial- 
ling Scales, wiz. the Lines or Scales 
of Latitude and of Hours, (both 
mentioned and made uſe of in this 
Sage) as alſo of Inclination of 
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Meridians, and of Declination (not — 
mentioned in this Treatiſe, but put in- > 
to all Dialling Scales) is repreſented F. 2 

19. and 20. 
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* Shewi My | the lik 
4 in Angle eve-| | e hke A 
ry Rename, (as al- in 1 Bs 2 
ſo Quarter, Half, and | North Dial, 
three Quarters of an 
Four) makes with the 
Meridian or twelve a 
| Clock Line, in an Ho- 
rixontal Dial. | 
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A CATALOGUE of the ſeveral 
Draughts of Dials, and other 2 
belonging to this Treatiſe. 


Fig. 1. AY Horizontal Dial drawn by 4 
Help of the Eq ninoftial Diet. | 
2. An ee Dial drawn by the 
Help of dialling Scales. 
3. An Horizontal Dial drawn by the 
Help of Dialling Tables. 
4. A Dire& South Dial drawn by the 
Help of the Equinoctial Dial. Y 
A 5. 


2 


i. 


A CaraLOGUE, &c. 
5. A Dire& South Dial drawn by 


the Help of Scales. 
6. Direct South Dial drawn by the 


f Help of Tables. 


7. A Direct North Dial. 
3. Direct Eaſt Dial. 


5 g. .A Diret Weſt Dial. 


io. The Draught of an Inſtrument, 
whereby to find, whether a Dial. plane 


be truly Horizontal, or Erect. 


11. The Draug 2 of the moſt exact 
Method for fading the Meridian of 4 


Place or Diali plane. 


12, 13, 14, 15, 16. Several Draughts 
repreſenting the Method to find whether 
a Wall be Direct or Declining; and if de- 
clining, how many Degrees it has of 
Declination. 


17. A Dial declining Weſtward 20 


Degrees. 
18. A Dial declining Eaſtward 20 


Degrees. 


19. The Geometrical Way of drawing 
Lines, or Scales of Hours, of Latitudes, 
and alſo of Declination, or (wh:ch comes 
to the ſame) of Chords. 

20. The Geometrical Way of win 
a Line or Scale of rhe Inclination of 
Meridians. 


